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FIELD OF THE rMVEfyTnON 

The present invertlion relates to absorbs articles 
such as diapers, sardtary napkins, adi^ tnrantin&ica 
devices, and ^e Gte whi^ have fused tecyers. 

BACKGROUN D OF THE INVENTION 

An manner and variety of abeortOTt articles config- 
ured for the absorption of body fluids such nrter^^ 
urine, and feces are. of course, wetl known. Absort>ent 
articles are typteally comprised of a nunt)er of layers of 
material. These generally indude, from top to bottom, a 
liquid .pe^ops layer, an absorbent layer. arxJ a Gquid 
impervious layer. Additional la^rs may also be Inter- 
posed between any of these layers. Sudt additional i^- 
ers may serve various different purposes. 

These layers are generally^ held together around 
their per^heries by some conventiona) means, such as 
adhesives. crimping, fusing, and other methods knoutm 
In the art The absc^bent articles can have, and in many 
cases preferably will have, a liquid tmpermealale txsnd 
around th^r periphery. This wai not Interfere ¥^ the 
function of tfie absort^ent artida However, it is fre- 
que^ also de^rable to bond the layers together at 
theii-.fapeG^ the attachment of the faces of these layers 
presents certain technical problems. Tms is particularly 
the case when it is desired to attach the upper liquid 
pervious layers and ab8ort>ent layers. The same n^ans 
used for attaching the layers at their peripheries cannot 
be used because they will tend to b(od( the f kiw of liq- 
uids to the absorbent layer. 

A number of attempts have tseen made to deal with 
this problem. These have Included utHidng hot melt 
adhe^ves. and other non-watv t>ased adhesives. Such 
adhesives will be less to^dissolve wt^ contacted 
by tspdy .liquids. Other attempts have been directed at 
applying adhesives in very thin layers or In particular 
patterns to attempt to mininruze the interference with the 
flow of liquids to the underlying layers. US. Patent 
4.573.986 tesued to Minetola. et al. on March 4, 1986 
disdoses one preferred way of applying adhesives. 
Although the application of adhedves in the manner 
described in the Minetola. eA a), patent works quite weO, 
the search for improved ways of securing the faces of 
the layers of absorbent products has continued 

The main reason for seardiing for improved ways of 
securing ^e fac^ of such layers Is that in many cases, 
adh^ves which InltiaHy function adequately, may even- 
tually fail and cause the liqdd pervious layer to t>ecome 
unattached. This proWan is particularly apparent during 
proloTKied use of an atssorbent artide. This problem is 
often heightened whon the liquid per^nmis layer is an 
apertured pls^c film While apertured plastic fims 
made accorcfing to the intents owned by ^e assignee 
of tine present invention perform very well, certain pr6l>- 
lems can occur v^en they separate from th^r imderiy- 
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ing la^rs. The plastic films are suffidently thin that they 
can move well Into the crewces of the wearer^ l>ody 
(sudi as the space t^etwem ^e wearer's buttodcs) 
when they become unattached. This can be extrmtely 
unKJmtortaWe and irriteting. Because of its plastic ccmv 
position. in sorrie of these instances, the liquid pervious 
layer may even stidc to the skin of the wearer. The adhe- 
sives may cause the film to present a stidcy surface near 
the body of the wearer w^ch aids in causing the Squid 
pmvtous teiyer to stidc to the ^dn of ^ wearer. 

The separation of the lonmed film from tha absort>- 
ent layers also often causes exudates to run off the top _ 
of the product along the longitudinal edges. The exu- • 
dates wQl rK3t penetrate the film since Ih&tB Is no longer > 
an underlying ab50rt>ent layer in contad with thefBm for 
the exudates to wick tntOL This is particularly true in the 
case of tttidc pads having airfett t)Btt& for tiieir atjsorbent 
cores. The absort>ent core of such tiiidc pads terKis to 
a)llapse and bunch or gather in transversely in the 
center of the produd uppn the first 
TNs gathering in, ocmitained with the separation of the 
formed fSm, leaves the portion of the pad adjacent its 
fongitudtnal edges wthout any underiying absori^ent 
mat^al. thereby inaeasing ti^ pos&ft>iiity of ainoff or 
leatoge on fop of ^ produd al^g the longitudinal 
ec^es. 

Several patents descrit^e absorbertt products hav- 
ing layers held togemer in attemative manners for vari- 
ous different purposes. Sudi efforts are des»'a>ed In 
US. Patents 3,965,906 and 4,184,902 issued to Karr 
ami, U.a Patent 4,391.861 issued to Buttenworth. et al., 
U.S. Patent 4.397.644 issued to Matthews, et a).. U.$. 
Patent 4,475,911 isajed to QeUert. US. Patent 
4,726,976 Issued to Karami. et al., US. Patent 
4,752.349 issued to Qebei, U.S. Patent 4,TO3.840 
issued to Van Gomp^. US. Patent 4,823,783 issued to 
Wilihite. Jr., et al., US Patent 4,844,965 Issued to Fox- 
man, and US. Patent 4.908,026 Issued to SukiermicK 
' et al. The majority of th^' patents, fwjwfdver. do not dis-"^ 
dose fi^g an apertured formed film on top of a non- 
wovai material. It is beiieved that those and any others 
are not direded to the use of fusion to create bond sites 
that do rvrt Interfere wim the aoqvd^on of Ftquids into 
the absorbent layer. 

Thus, a need exists for absort>ent artides having 
improved bonding between thtf r layers, partkailarty 
betwe^ the uppernn^st fluid pervious laym. 

Theretore, it is an ot^ed of the present inventfon to 
provide atssoibent artides having bonding between 
th^r layers, particularly Vtve upp^most fiquki pervious 
layers, that maintain sustained attachmmt even under 
prdonged use. 

It is another objed of fte present Invention to pro-'T| 
vide absofbent artida having liqiBd penrtous layers I 
bOTded at bond sites ^at provide strvwtures that do not H 
Interfere with the acquisition of liquids Into the absort>__ 
ent layer. 

It is Still another d^ect of ttie present Invention to"r\ 
provide an absorbent artide ^at can be visually 11 
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Observed by ftii wearer as having the poteMa! for aid- 
ing In the ^>sorp6on of tiquk^ 

Th^e and other cAfjects of the pr^ent Invaition 
will be more re^Uy apparent when con^ered in refer* 
ence to the following descripticm and when taken in con- 
junction wth the acconpanying drawir^s. 

SUMMARY OF THE INVENTION 

In aojordance with the i^^ent invention, an 
absoibent article, such as a diaper, a sanity napkin, or 
ah adult incontinence device, or the Oka whtdi has fused 
layers is provkJed. ^ ^--^ 

The absort>ent artide ^g feratrf y comprises a Rqisd 
pervious apertured thermopiaSE Tilrn toreheet , a Gqi^d 
impervipL^ t>adcsheet joined to the topsheet. an 
at^ibent core, and an acquisition layer. 

The absorbent core Is positioned between the top- 
sheet and the backsheei The acqiisition layer prefera- 
bly comprises a fbrous web of spuntaced nonwoven 
fibers. The aoqutsition layer Bther be a separate ' 
web pc^oned betweeri the tc^^eet artd the absort> 
ent core, or it may comprtee part of ^e topsheet or part 
of the core (or hfher element). The topsheet and back- 
sheet are joined together alor^ at least a portion of the 
penphery of the absort}enft artide. The topsheel and the 
acquisition layer (or other underlyirig Ib^bt) are placed in 
; a face-to^face relationsliip. The topsheet is secured to 
such an underlying layer (or layers) at discrete tx>.nded 
.'areas. At least some of the bonded areas prcnnde struc- 
tures with drainage passageways for ik^uids to pass 
through to the absc»t>ertt core. 

The fusiOT o* the faces of the topsheet and. the 
acquisition layer maintains these layers in an attached 
conditipn, even under prolonged use. The attachment is 
believed to acconplish the objects set forth above, 
aniong others. The attachment is also bdteved to create 
bond sites that pro^e structures vvhich ck> not interfere 
with, the acquisition rOf ltqukls into tfie absorbent core.- 
The sustained attachment also factntates al^sorption of 
liquids into the atisorfoent core by maintairung an ur^er- 
lying at>sorberit layer in constant contact with the ^er- 
tured film topsheet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a top plan view of a preferred sanitary 
napkin embodiment of the present invention. 

Figure 2 is a simplified transverse cross-sectioral 
view taken along line 2-2 of Rgure 1 . 

Rgure 3 is a simprifled transverse cross-sectional 
view similar to that of Figure 2, showing an alternative 
arrangement of the components of the sanitary napkin. 

Figures 4-6 are tc^ plan arKl smpFified cross-sec- 
ttonal views along lines 5-5 and 6-6, respectively, of a 
thick sanitary napkin with a profiled shape. 

Figures 7 arxJ 7A are a sim^^cfied schematic view 
arrf a greatiy enlarged bottom plan view photograph of 
a topsheet material which comprises an apertured film 



with entanglKJ norrwoven fJbers. 

Figure 8 is a Amplified ar^J greatiy mlarged the- 
matic ooss-sectionai view of a t>ond where the tqp>- 
^eet of the sanitary naplcn is fused to an urKJedying 
5 fbroi^ acqui^on layer. 

Rgure 8A is a schematic ^e view of part of a 
device that could be used to create a fusion t>ond. 

Rgures 9 arKi 10 are greatly erUau-ged top ar^J bot- 
tom plan view photc^Bphs of the fused l£^ers in tiie 
10 area of typic^ bond sites. 

Figures 1 1 and 12 are sirrptified schematic views 
showing the difference t>etweOT the disposition of the 
topsheet when relatively de^ ard relatively shallow 
bonds are used. 
IS Figure 13A is a plan view of a sanitary napkin pro- 
vided with an altemative bond pattern. 

Rgures 13B-13D are top mid txsttcm 'plan views 
and a perspective view photograph of a sanitary napkin 
provkied v\nth another altemative bond pattern. 
20 Figure 14 is a photograph showing a ^oss-sec- 
tional view of an embodiitient In which the underlying 
fibrous layer has been stretched prior to fudng it the 
apertured film. 

Rgure 15 is an exploded perspective view showing 
s$ the assembly of a sanitary naplcn which a>ntains a pre- 
ferred absort^ern cc^e and panty f^ening adhesive for 
use in the present Invention. 

Rgure 16 is an edge view of an altematiye tof^eet 
that comprises a nonwoven niaterfal ar^ a formed film. 
30 Rgure 17 ^ a perspective vim of an altmiative 
type t>ond structure. 

Rgure 18 is a simplified schematic view of one 
process that could be used to make the topsheet shewn 
in Rgures 7 and 7A. 
35 Rgure 19 is a perfective view of the formed film 
supplied to the process s^%>wn In Figure 18. 

DETAILED DESCRIPTION OF PREFERRED EMBOP- 
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1. Introductioa 



The present invention rentes to abs^it«jrit artides 
such as diapers; sanitary napkiiiis. aduft. irrobhtinerice 

45 d^/ices. ard tiie Hloii which have fused layers. 

the term "absorbent article", as used herein; refers 
to articles whkih absorb and contain txxly exudates* 
More specifically, the term refers to articles whi<^ are 
placed against or in proxin^ to the body of the wearer 

so to absorb and contain the various exudates discharged 
from the body. The term "absorbent article" is interred 
to include diapers, sanitarynapkins, parTtiIiners,-and 
. incontinent pads, iarid the like. The term "disposat^e" 
refers to articles which are intended to be cGscarded 

ss an& a single use axtd preferably recycled, corrposted. 
or othawise disposed of in an environmentally compat- 
ible manner. (TT^t is, they are not intended to be laun- 
dered or otherwise restored or reused as an at>sorbeht 
article.) In the preferred embodim^it illustrated, the 
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absorbent ^Icle is a sanitary napldn destgnatad 20. 

The term *^nttary napkin", as used ha-ein, refers 
to an article which is worn by fetrales adjac^n to the 
pudendal re^on thai ^ Int^ed to absorb Bnd contain 
the -various ^oidates v^tch are discharged hem the 
body (e.g.. biood> menses, and urine). The present 
invention, however, is not Bmited to the parttoitar types 
or cbnftguraticm of absorbent art^les ^lown In the 
dra^ngs. 

The sanitary naplQn 20 has two surfaces, a body- 
cdrttkcfirYg surface otlyosfy surface* ^a and a garment 
surface 20b. The sanitary napkin 20 Is shown in FIOL 1 
as viewed from its boc^ surface 20a. The body ^rfEu:e 
20a is intended to be wom adjacent to ^e body of the 
wearer. The garment surface 2Db of the sanitary napkin 
20 (shown iri FtQ. 2) Is on the opposite side and is 
intended to be placed adjacent to the wear^ urder- 
garments when the sanitary napkin 20 is worn. 

The s^itary napkin 20 has two centeriines,.a Icm^- 
tudinal centerlipe J and a transverse centeriine t The 
term longitudinal", as used herein, refers to a line, axis 
or cOrectiori \t\ ihe plane of the sanitary na^dn 20 that is 
gerier^y aligned vtd^ (e.g., approximately parallel to) a 
vertical plane wtiich bisects a .starKiir^ wearer Into left 
and right body halves when the sanitary napkin 20 is 
worn. The tOTts transverse" or lateral" used herein, 
are interdiangeable. and refer to a line, axis or direction 
which lies within the plane of the sanitary napkin 20 that 
is geher^ly perpenc£ciJar to the lorKlitudir^ direction. 
FIQ. 1 shows that the sanitary napkin 20 ^so has two 
spaced apart longitudinal or side edges 22 and two 
spaced apart transverse or end edges (or "^s") 24. 
v»fhich together form the per^)hery 26 of the sanitary 
napkin 20.. ... 

the sanitary napkin 20 can be of any thidoiess. 
including relativdy tfiick or relatively tNn. The emtxxJi- 
ment of the sanitary napldn 20 shown in Rgures 1-3 of 
the drawing is intended to be an 6)^^ . 
tWn sanitary napWa It should be understood, however, 
when viewing these figures the number of layers of 
materiafshOMm cause the sanitary napkin 20 to appear 
rruich thicker than it actually is. A "thin" sanitary napkin 
20 preferably has a caliper of less ft\Bn at)out 3 millime- 
ters^ The thin sanitary napkin 20 shown should also t>e 
preferably relatively flexO^le. so that tt is comfortable for 
the wear©-; : 

' FIG. 2 shows the hdfvidual components of the san- 
itary napkin. The sanitary napkin 20 of ^e present 
invention gener^ly awnj^ises at least three primary 
coniponents. These include a liquid pervious topsf^et 
28. a liquW impervious bad^eet (or "barrier means") 
30, and an absorbent core 32. The absorb«Tt core 32 is 
po^oned between the topsheet ^ and the backsheet 
30. The sanitary napkin 20 edso compr^es a liqukl per- 
vious acquisition layer (or acc^isition sheet) 34. The 
acquisition layer 34 may be a 8^;>arate element posi- 
tioned between the tc^>sheet 28 and the al>sofbent core 
32. or it may conprise part of the tqs^eet 28 or part of 
the core 32. The sanitary napkin 20 preferably also 



indixles clonal ©da flaj^ gc "wings" 38 that are fold^ 
around the ootch iKHlton of the wafer's panties. The 
sanitery napkin 20 ^K>wn also has an adhesive fasten- 
ing means 38 for attaching the sanitary napkin 20 to the 
5 urder^ment of the wearer. RemovaWe release iiners 
40 cover &ie adh^ive fastening means 38 to ke^ the 
adhesive from stiddng to a surface other than tiie crotdi 
p(^on of the undergarment prior to use. 

10 2. Individual Co n^n*^ of the Absorbent Artide. 

The individua! components of the sanitary napkin^ 
20 will now be looked at in greater detail. 



IS A. The ToDsheet 



The topsheet 28 comprises a first. Tquid pervicnis 
component When the sanitary napkin 20 Is lii i^, the 
topsheet 28 is in doseprojdnr^ to the sidn of the user. 
The topsheet 28 is pcefenetoly as^cornpliarrt. soft feeling 
and non-irritating to the us^-^s sWn as possible. The top- 
sheet 28 shouM further exhibit good strlkethrough and a 
reduced tendency to rew^ permitCng bodily dmcharges 
to rap'dly p^etrate it and ikm toward the a>re 32. tnit 
not allowing such discharges to flow back through the 
top^eet 28 to the skin of the wearer. 

The tc^^eet 28 has two skJes (or feces or sur- 
^ces). including a Ijody-fadng side 28a artd a gannerTt- 
facing side (or core-fedng side) 2to. The body-facing 
ade 28a of the topsheet 28 generally forms at least a 
portiOT of the body-contaclir^ surface CtxxJy surface") 
20a of ttie sanitary napkin 20. The top^eet 28 has two 
longitudinal edges 28c and two end edges 28d, (A sim- 
ilar nurhb^ng system will be used for the other compo- 
nents of tfie sardtary napkin. That is. the side of the 
component facing the Virearer's body wli be designated 
by the rtumber of the cmponent and a reference letter 
"a". The side facing the wearer's undergarrnents will be 
designated t>y the nurifier of tfie ojnriponent airri the let- 
ter 1>". The skie and eiKl edges will be de^gnated by 
the number of the cwnponent and the reference letters 
"c" and "d" respectively) 

A suitable topsheet 28 may be nranuf actiff ed from a 
wkle range of materials UidiKling. but rwt limited to 
wov&Y arid nortwoven materials, apertured formed ther- 
moplastic fOms. apertured plastic films, hydro-formed 
tarns, poroi© foarns. reticulated foams, reiioilated ttier- 
moplastic films, and thermoplastic scrims. SulteWe 
woven arwi nonwoven materials can be comprised of 
natural f bers (e.g., wood or cotton f 33er&). synthetic fa> 
ere (e.g., pdymeric fb«s, such as polymer, polypro- 
pylene ftoers. ar^J pdyethylene, or polyvinylalcohoi. 
starch base resins, polyurethanes, cellulose esters, 
rtyion, and rayon f it)eTS) or from a corrtjination of natural 
and synthetic f ibers-^^^^jedforrp^^fUi^ 
, any prefen^ed for the toi^fieefabecause they are per- 
vioiir^Tiquias ar^. if properly apertured. have a 
reduced tendency to allow liqidds to pass back through 
and rewet the wearer's skin. 
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Figure 1 shews that the formed film topsheet 28 is 
provided with a mul^plidty of aj^rtures 29. The aper- 
tures 29 are shown only in portic»is of tfte topsheet 28 
Qvert/ing the flaps 3S for daiity of illustration of the 
fuson bortds 44. It s understood, however, that the 5 
apertures 29 will ordlnarify at least be dis^lsuted over 
the main body portion (or ^cerrtra] absorbertt pad") 21 of 
the sanitary napkin 20. 

The topsheet 26 preferat^y has a caliper of 
between about 0.001-0.002 indies (6.025-0.05 mm) 10 
prior to any aperturing. The topsheet 28 preferably has 
a greater caf*^er (of between at>out 0.02-0.03 inches) 
after apeturing. This is due to the formalion of the 
tapered capillary structures (shown in Rgure 7) created 
when the topsheet is formed acccmiing to se\^ral of the is 
processes descrbed herein. 

Suitable formed firns are descr&ed In US. Patent 
3.929.135 issued to Thompson an December 30. 1975, 
U.S. Patent 4.324.426 issued to Mutlane et sA, on April 
13. 1982. U.S. Patent 4.342,314 issued to Radel et a!, so 
on August 3. 19ffi, U.S: Patent 4.463,045 issued to Afw, 
el al. on July 31. 1984, and U.S. Patent 5,006,394 
issued to Baird on A^W 9, 1991. Acfciitional suft^e 
termed and hydro-formed fSms are descri>ed in U.S. 
Patents 4,809.518. 4.^9,643. 4.695,422. 4.772,444. 23 
4,778.644. and 4.839,216 issued to Cun-o. et al.. U.S. 
Patent 4.637.819 issued to Ouedette. et al. In another 
enrtoodiment, the topsheet 28 comprises a nonwoven 
material 25 and a ptastk: film 27 shown in Rgure 16 and 
desCTibed in greater detail in U.S. Patent Application so 
Serial No, 07/794.745 filed by Aziz, et al. on November 
19. 1991 . Still other materials suitable tor use as a top- 
sheet are described in U.S. Patent 4,775,579 issued to 
Hagy. et al. on October 4. 1988. U.S. Patent 5.023,124 
issued to Kbbayashi on June 1 1 . 1 991 and in European 35 
Patent Application 0 304 617 A2 published March 1. 
1989 in the name of Suda, et al. 

, In one particularly preferred embodiment, the top- 
sheet 28 f comprises ftoer-entangled filra The term 
"ftoer-entangled film" refers to apertured fOms having 40 
fibers entangled in and around their apertures. The 
apertured film of such a topsheet could comprise any of 
the films or scrims described above. The film h^ non- 
woven fibiers loosely mechanically or thermo-mechani- 
cally entangled therewith. The fibers are prefaably 4S 
entangled along or from the direction of the core-facing 
side 28b, Rgure 7 shows an example of such a ftoer- 
entangled topsheet material. Rgure 7 shows a topsheet 
28 created ty attaching hydrophilic (or hydrophobic) fa>- 
ers 42* to an apertured film. The filers 42' used could be so 
of any polyolef in. nature. The fibers 42* can be used in 
conjunction with the acquisition layer 34. or to replace 
the acquisition l^er 34. 

The primary objective of entangling the fa>ers is to 
drain the plastic film of any ^rfoce fluids. More spedfi- ss 
caily. the entangled f aaers 42' are in much doser contact 
wth the bottom opening 29b of the apertures 29 than is 
possiWe by sirrply placing a nonwoven nraterial adja- 
cent the film. This close contact prevents any gaps from 



forming between the nonwoven arxl the fQm at the bot- 
tom opening 29b. The efimination of gaps allows the f fe- 
ars 42* to drain Ttquids-through the filrn 27 arel prevents 
a m^isojs from forning at tfte bottom opening 29b. 
Otherwise, liquids may poo) at this location and subse- 
quently rewet the wearer's sicn. 

The fbers could be mechsuiically or thermo- 
mechanically errtangted with the film by any ajitable 
process. For instance, the fibers could be mettblown 
onto the film, spuntonded onto the film, carded onto the 
fam, thermo-mechanicany entangled wim the film such 
as being fbcKed or meltit>lown on tf^ plastic f im while 
the film is still in its molten state, or hydro-emangIeet>vith 
the film. 

The preferred method tor attaching f bers to the f ilnri 
^ via a process tiiat uses either air attentuation or 
mechanical drawing comt»ned with air tay<fown. Rgure 
18 shows a preferred way of ct/taining such topsheet 
structure. In tftis case, a synthetic thermoplastic poly- 
meric hydrophflic material is extruded in tfie form of a 
ftoer. The fibers are subjected to attenuation by direct- 
ing a stream of air on the fibers once they exit the die 
102. This process is known as a mettblowing process 
and is disclosed in Exxon patent US. 3.976.185 to Bun- 
tin, et ai. SuitaWe hydrophilic fibers may be formed from, 
intrinsically wettabfe fibers such as nylon co-poiymers 
compri^ng a nylon component and a h>drophilizing 
oomponern. Such a material is connmercially available 
from Allied Signal Inc. under the trade designation 
Hydrof il SCFX. The core-facing 27b side of the film 27 
^ould be facing the meltt^lownng die 102 head. The film 
27 preferat)ly has a multiplicity of cone-like projeotiors 
(or *cones") 23 which dGiTtne tapered capillaries. The 
processes of maWng this type of fSm 27 may form cones 
23 that have outside surfaces that form shredded or jag- 
ged edges. One particularly suitable apertured film 27 is 
disclosed in U.S. Patent 4,463,045 and ring-rolled as 
described below to pr0>nde it with a degree of exterxsibil- 
ity^ • • . .... .... ...... _ 

The fibers 42* are ejected from tfie die 102 and 
attach to the core-facing ^e 27b of the plastic film 27. 
The nrtoHen fbers 42* and the cones 23 of the film 27 
tend to m^ and fuse. This causes the fibers 42* to per- 
rranentiy attach to the film as shown in Rgure 7A. It Is 
believed that the attachment occurs primarily between 
the partially molten fibers 42* and the partiaDy shredded 
edges fonned on the outside surfaces of the cones 23 
that form of tiie capillaries of the apertured fOm 27. 

In arK>ther preferred embodiment the fS>ers 42* are 
of a thermoplastic synthetic nature but hydrophobic. 
Hydrophot^c fibers such as polyethylene can t>e availa- 
ble from the Dow Chemical Company under the trade 
designation ASPUN, or as polyprc^ene from the 
Exxon Corporation under the trade name ESCORENE 
3,400 ard 3.500 seri^ Once formed, the entire web is 
treated by any known methods (described in greater 
detail below) to rerKfer it hydrophilic. Such process will 
allow the apertures to better handle fluid. It is also pos- 
sMb to ring-roO the entire web after these treatment 
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The fber-entangted tc^sheet 28 material prcvkl^ 
more fntimate contact between the apertured film 27 
and the nonwcven fbers 42*. This can o-eate advan- 
tages of-inrprovdd [iquid tran^XMl through the fam to fhe 
fibers 42* and the undertying layers su^ as the absort>- 
ent core 32 or the acquisition tetyer 34. It may cdso pro- 
vide inproved onnfbrt since the f 3m 27 will be less Gtefy 
to sepaiBte from the undertying entangled fa>ers A2\ 
This will prevent the topGheet 28 from moving into the 
criervices of tfie. wearer's body. 

In still anottter preferred embodiment (shown In Fig- 
ure 15). the sanitary napkin 20 is (^snprised of cortpo- 
nents that are extensbld (i.e.. capable of s^etchb^, 
particularly in the longitudnal direcfon) when the sant- 
tary.napkin is worn. Preferably, the sanitary napkin 20 is 
capat)le' of elongating t)etween about 1S% and about 
40% of its unstretched length. This extensibOity pro- 
vides better in-use fit attachment to the wearers under- 
garmentsr comfort and decreased staining: In other 
enit>odiments. only limited portions of the components 
of the sanitary napkin 20 need be capable of stretching. 

- One type of topsheet 28 for use in the embodiment 
shown in Rgure 15 can be made in accordance wth 
U.S. Patent 4.483,045 and ring rolled to provide it with a 
degree of longitudinal extensaDility. Suitable processes 
for ring rolling or "pre^rrugating" are deso-tbed in U.S. 
Patent 4.107,364 issued to St^n on August 15. 1978. 
U.S. Patent 4.834,741 issued to Sabee on May 30. 1989 
arui in co^nc£ng. conrvTX>n!y assigned U.S. Patent 
Appficatbn Serial Nos. 07/662.S36 filed by Gerald M. 
Weber et al.. 07/662.537 filed by Kenneth B. Buell et al. 
and 07/662.543 fOed by Qerald M. W^r et al. on Feb- 
ruary 28, 1991, an filed February 28. 1991. Tbe fold 
lines in the cbn-ugations d the tor^eet shoi^ run in 
the transverse cfirection so ^e tc^ssheet is lon^tudlnaliy 
extensible. Such a topsheet Is descrft>ed In greater 
detail in the following U.S. patent applicat'ons which 
were filed on June 23. 1991: Serial Na 07/734.404 fOed 
In the namejs of Thompson, et al.; US. Patent Applica- 
tion Serial No. 07/734.392 filed in the names of Thonr^ 
son. et al.; and. Serial No. 07/734,405 filed in the names 
of Buenger, et al. These tatter ttiree patent applications 
may be refened to collectively as the "Capillary Q^ann^ 
Fiber" patent applications. 

In addition, in prefen-ed embodiments of the 
present invention, at least a portion of the tc^ssheet 28 is 
treated with a surtectant This can be accompFished by 
any of the common techniques well known to those 
skilled In the art Suitable methods for treating the top- 
sheet with a surfactant are desoibed in a number of ref- 
erences, including U.S. Patents 4.950.264 and 
5.009,653 issued to Osborn. and in U.S. Patent Appfica- 
tion Serial No. 07/794,745 filed by Aziz, et aJ. on 
November 19. 1991. The latter patent application 
teaches treating the apertured f 3m compon^ of a non- 
woven/apertured thermoplastic formed film topsheet 
with a surfactant The surfactant is preferably Incorpo- 
rated into ttie resin used to make the tinermc^astJC 
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formed fflrn. 

Trea^ng the topsheet 28 vinih a surfactant renders 
^e surface of the tofsheet 28 more hydrophaic. This 
resu^ in Oquid penetrating the topsheet 28 fasto- than 
it would if the surface were not treated. This dinvnishes 
the likelihood that body fiuicte will flow off topsheet 28 
rather man being droned through the topsheet 2& 

B. The Acquisition Laver. 

The acquisHion layer (or "acquisiticm/distnbution 
layer, or acqusition sheets 34 is ^lown In Rgure 2. It ^ 
is positioned between the topsheet 28 and (at least a " 
portion of) the at>sbrbent core 32. 

In the embodiment shown in Figure 2, the aoc^isi- 
tk>n layer 34 e a folded sheet of nonwoven material. It 
should be understood, however, that the acquisition 
layer 34 need not be a folded sheet The terms "lay«^ or [ 
"Web**, as used heran. indude, tnit are not limited to sin- 
gle. unfolded sheets, folded sheets, stripe of material, 
loose or bonded fibers, nrtuttiple layers or laminates of 
material, or other combinations of eu^ materiats. 
These two terms are thus, not limited to single urrfokied 
layers or sheets of material. 

In Figure 2. the aoqutsitton layer 34 Is a **doUble'' z- 
tokJed sheet The sheet 34. is more speciTically folded 
so that when \he sanitary napkin is cut along the trans- 
verse line, the left haJf of the folded sheet appears as a 
reverse in cross section and the right half appears as 
a 'z*. The sheet 34 Is preferably folded so that It has an 
upper portion 54 that appears as a rectangular strip in 
plan view. The upper portion 54 of the acquisition layer 
34 is preferably about 227 mm long, and between about 
25 and about 38 mm wide. The upper portion 54 pref er- 
has a caliper of from about 0.5 mm up to about 4 
mm (the Wgh^ end of this range o^eates thicker prod- 
ucts). Such a fokied arrangement is de8crft)ed in 
greater detail in U.S. Patent Application Serial No. 
07/605,563 filed on Octob^ 29, 1990 in the name of 
Viss^er, et al. 

Figure 3 is a simplified cross^ectional view ^mllar 
to tfrat of Figure 2, showing an alternative arrangement 
of the components of the sanitary napkin 20. In Rgure 
3. rath^ than being a separate layer that is located on 
top of the core 32, the acquisition layer 34 is an integral 
layer (or component) that comprises the top layer of a 
tan^nated at3Sor1>ent core 32 structure. 

In still other alternative emlxxfiments, the acquisi- 
tion layer 34 may be omitted entirely in errbodirrients 
without an acquisition \ay& 34. the at>sojt>ent core 32 
should be comprised of at least some types of fibers 
(preferably synthetic ftoers) that the topsheet 28 can t>e 
timed to. A ^icient amount of these fibers are pref era- 
l:^y located near the t>ody-fadng surface 32a of the 
absorbent core 32 to facilitate the fusion. 

It is possible to aeaXe a bond with natural fQ:>ers, 
axch as cellulose by melting a film topsheet around cel- 
lulose f a>ers. Better bonds are typically formed with syn- 
thetic fibers, however. Cellulose fibers are rather short. 
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Wten the fuson tods are spaced apart, some cellu- 
lose fibers may be unbonded of only bonded in one 
place This ran result in th^e fibers pulling hose from 
the bond^ structure. Synttietic fhem can be made 
longer than celli^ose f3>ers. 

The top>sheet 28 is generaHy desoibed herein as 
being fused to the acquisition \ay& 34. This h^ been 
done for stmplidty of description, (it ts easi^- to dlsci^ 
one preferred embodiment then tt *s to simuitaneousty 
d^(7ibe all possible embodiments.) The tc^heet 28 
may be fused directly (or indirecfl^ to (one or wore) 
other underlying components. In the broadest ser^. 
the topsheet 28 comprises a first component that is 
fised to an urKlerlying second component The second 
conponent ntay be a separate con^nent Alt&na- 
tfvefyi the second component cou^ l>e part of another 
component, suc^ as part of the topsheet, part of the 
core, or part of some other component 

Thus, for example, it is understood that in en*odi- 
ments where the aoqutsltton layer 34 is an integral \ay&r 
of the core 32 (su<^ as that shbwn 'm Rgure 3) or omit- 
ted, entirely the topsheet 28 may be considered to be 
fused to part of the absorbwrt core 32. 

The function of the acquisition layer 34 ^ generally 
described fn relation to the absabent core 32. It is 
umJerstood that in emixxiiments in which the acquisi- 
tion layer 34 comprises part off the core 32, the acquisi- 
tion layer 34 will function in muc^i the same way. 
However. It will function in the same way with respect to 
the remaining portions of the core 32 (rather than with 
the core per se). 

. The acquisition layer 34 serves to inprove widdng 
. of exudates oyer and into the absorbent cor^ 32. There 
are several reasons why the improved wicking of exu- 
dates is tnrportant This pro^^des a more even distribu- 
tion of the exudates throughout the absorbent core. 

The improved wicking also allows the sanitary nap- 
Idn 20 of the present invention to be made relatively thin. 
The acquisition layer 34 is capable of dispersing exu- 
dates over a large surtace area of the atssorbent core 
32. The acquisition layer 34 thus allows the sanitary 
napWn 20 to absorb r^atively large amounts of exu- 
dates.. The buil^ prior art sanitary napkins relied on a 
high degree of vertical absorption at the point where 
exudates are initially deposited. Because the al>sort3erTt 
cores of these prior napkins were fairly tfiicK they could 
absorb a large volume of exudates v^lle utilizing only a 
small degree of the surface area or lateral absorption 
capacity. The sanitary napkins 20 of tiie present inven- 
tion may absorb relatively large amourrts of exudates 
because the wicking disperses the* exudates over a 
large surface area of the absorbent core 32 where the 
exiKiates can better and faster t>e vertically absorbed 
into the at>sort>ent core 32. 

The acquisition layer 34 may have suffident open 
spaces between its fibers to provide a fairly high degree 
of temporary liquid hoWirtg capacity. Temporary holding 
capadty is useful during the time interval between the 
time exudates are deposited onto tiie topsheet 28 and 



the time they are absorbed by the Absorbent core 32. 
This is partiarlariy useful in diapers and inOTrrtinent arti- 
des. This allows the acqui^tion layer 34 to acquire arid 
terrporarOy hold gi^tes of Gquds {sudh as urine) in 

s cases where tire core 32 absorbs Ilqiids at a slower rate 
than they are deposited onto the absorbent artida 

The acqui^on layer 34 may also be t^ed to direct 
exudates toward the ends, of tiie core 32d. Liquki exu- 
dates that are deposited on the core 32 will tend to be 

10 distributed radially outward from the place where they 
are deposited. Sinc^ the cc^-e 32 of the sanitary napkin 
20 is relatively narrow in comparison to its length, liquid 
exudates will reach the longitudinal edges 32c oCthe 
core 32c much sooner than they will rea^ the ends 32d 

IS of the at^rt>ent cora The aoqu^rtion layer 34 can be 
used to longitudinally wick and direct exiKiates toward 
the ends 32d of the core 32. This more effective uti- 
lizes the capacity of the cora and reduces the possibO- 
ity of leakage caused by exudates prematurely reaching 

20 the longitudinal edges 32c of the cora 

The widdng referred to herein nnay (tinlfess oth^r-^ 
wise stated) encompass the transportation of Oquids En 
both the "x-y" plane and in ^e z<Grection. These direc- 
tions are shown in Rgures 1 and 2. The acquisition layer 

^ 34 preferably transports liquids well in both directipna 
Ideally, liquids are trari^rted in a pyrarrddal dSstn- 
txition pattern (or perhaps more acoirately. a conical 
distribution pattern). The apex of the pyramid (or the 
cone) is the point where the liquid is defX)sited on the 

30 body-factng surface 34a of tiie acquisition layer 34. the 
liquids are tiien dtetributed down and outward to the 
base of the pyramid (or cone). 

In one preferred embodiment, liquids are distrit>- 
uted to Uie core 32 by a cascacfing action. This type of 

35 distributipn is descn*bed in greater detail in U.S. Patent 
Application Serial Nos. 07/837.090 and 07/637,571 filed 
by Noel, et al. and Feist, et al. It can be thought of as 
being analogous to the fOIing of an ice cube tray vinth 
viater. Liquids are distributed so that after one section of 

40 the core 32 reaches capadty fiquicte flow laterally then 
downward to fili adjacent sections of the core 32. 

The combiriation of the acquisition layer 34 and the 
topsheet 28 also provides the sanitary napkin with the 
enhanced gush acquisition arid enhanced wipe acquisi- 

45 tion described in greater detail in U.S. Patents 
4.950,264 and 5,009,853 issued to Osbom. (Thus, the 
acquisition layer 34 may be referred to as a "vJipe acqui- 
^*on sheet'.) 

The characteristics of the acquisition layer 34 are 

so as follows.* The acquisitipn layer 34 should be'liqu^ pcir- 
meat>le. The acquisition layer 34 is also preferably com- 
pliant soft feeling, and non-irritatirig to the user's sWn. It 
can be miade fronri any materials iha\ are capable of dis- 
persing exudates as descrit>ed abova The materials 

55 are preferatjiy also capable of having the topsheet 28 
fused to tiiem. The acquisition layer 34 may also be pro- 
dded with stretch properties. The acquisition layer 34 
has a body-facing face (or side) 34a, and a garntent-fac- 
ing face 34b. 
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. The fflSquI^tidn layer 34 shoukl be iTydrqshllic. The 
fibers or ^uns 42 cornprising the acquisitton Eayar 34 
may be tnhereritiy hycfrc^iBc. Alternatively, they may be 
treated to render ^em hydrophilic Suitable me&Kxte for 
rendering fibers hydropHIIc include treating them with a 
surfactant. The fibere can be treated by graying the 
materialvcomprising the acquisition layer with a sur- 
factant or immersing the materia) into the surfactant. A 
nnore detailed disoission. of such, a treatment and 
hydrbphilicity is cont^ned in U.S. Patents 4.988,344 
and 4,988,345 issued to Raising, et al. and to Raising, 
respectively. The hydrophilicity of these fbere allows the 
aofuisttion t£Qreir 34 to draw Tiquid exudates through the 
topsheet 28 from below. 

'^the acqiflSftion layer 34 may be comprised of 
woven or rtonwoven materials. These material may be 
synthetic, or partially synthetic and partially natural 
materials. SuHatTle synttietic ft)er5 include polyester, 
polypropylene, pdyejhyler^; nylon, viscous rayon fib- 
bers, jc»' cdlulose acetate, with 
ferred. Suitable natural fbers Indude cotton, cellulose, 
or other natural ipers. The acquisition layer 34 may also 
t>e at least partiany conprised.of ac^-finked cellulose 
1 tb^s. . Suttatsle • cross-nnked cellulose fibers are 
desQlt^ in U.S. Patent 4,888.0^, issued December 
19. 1989 to Cook, et al.; U.S. Pat^ 4,822.543. issued 
April 18, 1989 to Dean, et al.; U.S. Patent 4.889,595, 
issued December 1989 to Sdioggen, et al.; U.S 
Patent 4.898.642. Issued February 6, 1990 to Moore, et 
al.; and US. Patent 4,935,022 issued June 19. 1990 to 
La^ et al. The quantity of sudh natural or modif ied f ^ 
ers. however, ^uld not be so great that the topsheet 
28 cannot be adequately fused to the ren^ining syn- 
thetic fibers. The acquisition layer 34 m^ also be conrv 
prised of capiHary c^iannel fibers (that is. fit>ers having 
channels formed therein. preferat>ly. on their exterior 
surfaces). Su^ fibers are descril>ed in greata- detail in 
EPp Patent Af^icatton 0 391,814 pidt>fished October 
10. 1990. and in the Capillary Qianhel Fiber paterrt 
appllcatons. The acquisition layer 34 can also be com- 
prised of combinations of the ^ove materials, such as 
trends of fibers similar to those descr3>ed below for use 
in tfie Absorbent core, or any equivalent nrtaterial or 
con^inatior^ erf materials. 

the^ material oompnsing the acqusition layer 34 
may; have mi^ng t in different enixxti- 

m4nt6 tfiat are leis^ than, equal to, or greater than that of 
the topsheet 28. The material comprising the acquisi- 
tion layer 34 preferably has a melting tenrperature that is 
greater than or equal to that of the material oompridng 
the tof^hest 28. Polyester fibers are preferred because 
they have a high melting tenrperature (between about 
375"* and atxnit 400*'F). This quality mak^ them ^e- 
dally well-suited to ^urdace processing. Spunlace 
procesdng utilizes a high tenrperature drying process. 
Polyester ftbos are at^e to undergo spunlacing proc- 
esses without being danrtaged. 

The use of polyester fibers also has the ^ivantage 
that such fibers are particularly suitable to i^e with the 



preferred types of tc^j^eet materials. Polyester fibers 
wiU not melt at the typical melting tenp^ature of the 
topsheet when the topsheet 28 is fused to the acqussi- 
ton layer 34. This has ^e advantege that the fibers 42 

5 will remain in their fttn-ous form after fu^bn. If the tc^ 
sheet 28 a>mprises a polyethylene formed film, for 
example, it may have a melting temperature in ^e range 
of between about 165 and about 2157. The presem 
Invention, thus, advarrtageously uses materials with ds- 

10 smilar nrtetting tempo^atures (as deso'lbed below) to 
creaio structures that bnprove the aoqutstton through 
such layers aft^ they are fused. 

The fit>ers or yarrts 42 compr^'ng the aoqutdtion* 
layer 34 may be of any length, from staple length to oonr 

IS tinuous f Saments. The length of the f 3>ers 42 Is pr^era* 
t)ty between atx>ut 1 indi and about 3 indies (t>eNveen 
about 2.5 cnt and about 7.5 cm.), and most preforabty 
is atxHit 1.5 inches (akx)ut 3.8 cm.). The f fibers 42 pref- 
erably have a denier per filament of between abcmt 1 

20 . and ak^ 

The fibers 42 of the acquisition ^er 34 are prefer- 
at^ CMiented primarily In a single direction. Typically, the 
acquisition layer 34 can be manufactured with its fibers 
oriented in the machine direction (MD). The 6UX{uisition 

£s layer 34 can be placed In the product wHh most of the 
fbers 42 oriented in the longitudinal direction. (That is. 
the fitters 42 are generally parallel to the longitudinal 
centerlin© I of the sanitary napkin ^). The phrase "gen- 
erally parallel** to the longitudinal centerltne (and similar 

30 phrases) as used herein, is intended to indude fbers 
^urt angle away from the longitixllnal centerline. These 
fbers are considered to be genereUly parallel as long as 
^ey are oriented more in the longitudinal direction than 
the transverse cfirectic^i. The orientation of the fbers 42 

^ of the acquisition layer 34 causes Ik^uid exudates 
deposited on the aoqui^on layer 34 to preferenti^ly 
wick and be distritiuted toward the ends 32d of the 
absort>ent core 32. 

Th^ acquisitibn ^yer 34 may be ar^ citable s^e. 

4o The acquisition layer 34 need not extend the full width of 
^e absort>ertt core 32. The acc^sitlon layer 34 could, 
for instance, be in the form of a strip positioned similarly 
to (and of a ^ze similar to) the upper portion 54 of the z- 
folded sheet shown in Figures 1 and 2. 

45 The Boquf^Uon lays' 34, if nonwoven, c^ t>e made 
by a nurrber of different processes, These ir^ude. but 
are not limited to the toflowing in ordar of preference 
from least to most preferred: meht^own, spunbonded, 
carded, Ihe latt^ including, in order of preference, ther- 

60 mally-bonded. air-through kx>nded, powder bonded, 
latex bonded, solvent bonded, or most prefer^yl spun- 
laced. The tatter processes are more preferred t>ecause 
it is easier to orient the fbers in a dngle direction in 
such processes. 

65 Suitable commerdally available products fcH* use as 
the acquisition layer 34 include a 70%/30% rayon/poly- 
ester f^ric known as SONTARA. The SOISTTARA fal>ric 
is desc^>ed in greater de^l in U.S. Patents 4.950,264 
and 5,009,653 issued to O^m. 
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in a par^ailaii/ prefanr^ emtodiment, acquls- 
^on teyer 34 ccKrpnses a ^unlara nonwoven web com- 
prsed of permanentiy wettabte fbers. PrefferaWy. the 
a«|UsMon layer 34 is a 30 g/yand^ (35 gtrr?) poIyetfT^- 
ene thera^rfrtalate (or PET) spunface nonwoven web. 5 
Spunlaced fabrics of this type are manufaOured by tfte 
Veratec Cpnpany of \A^ipoIe, Massac hus etts. The 
^unlace nonwoven web is fbrnrted in such a way that 
most of the f bers are oriented in a single directioa 

The fibers of this p>art*cu]arly prefen-ed acquisition 10 
layer 34 material are made of a PET resin and are 
coated with a i^t^rietary permanent^ wettatjie fin^ 
known as CELWET. These fibers are available from the 
Hoechst Celanese Corporation of Qiahotte, North 
Carolina. The term "pernsnently wettable*. as used is 
herein, refers to fibers that will sink in less than or equal 
to at)Out 7 seconds when tested according to the ASTM 
D 1117-74 Basket Sink Method. The CEU/VETfin^ is 
particularty preferred for use in sanitary napkins having 
a topsheet 28 a>mprislng an apertured fQm or scdm 20 
. ¥trith hydro^^^Ttartgrdd ' ricShviiweh fiSers' because ftoers 
coated with it remain extremely hydrophiltc after hydro- 
entangling processes, and therefore, wick triood very 
weD. ^. 



(1) Fusion of the Toosheet to the Acouisrtfon Laver. 

The topsheet 28 is seoired in a>ntact wr^ an 
underlying layer. The underlying layer should either 
have some absorptive capacity, or be capable off trans- 
porting fiquids to a layer with absorptive capacity. In the 
preferred emtxxJlment shown in Rgure 2. this is the 
acquisition layer 34. This relationship results in Bquid 
penetrating topsheet 28 faster. In conven^onal prod- 
ucts, the topsheet 28 is initiany maintained in contact 
with the underlying layer by appl^ng adhesive k>etween 
the underlying layer and the top^eet 28. 

In the present invention, the topsheet ^ is prefera- 
t}iy joined in a face-to-face relationship with the underly- 
ir>g aoqu^itiqn layer 34 by fusion tx>rKiing the tc^>sheet 
28 artd the apqu^ition layer 34. The fusion of the faces 
of the topshe^ 28 and the aoqui^on layer 34 of inter- 
est to the present invention is located on thc^e portiorts 
of the respective faces that are intx^ard of any Rqisd 
impervious seam^ such as around the periphery 26 of 
the sanitary napkin 20. (The term "inlx)and" mearrs 
toward the inters^'on of the longitudinal and trans- 
verse centerlines.) 

The term "fusion t>cnding'*, as used hera'n, is 
intended to include, but not be limited to: (1) true fusion 
In which both fused materials are melted together; as 
well as (2) attachments In wht^ a first material is 
melted ard the melting causes the first material to 
become attached to a second unmefted mat^lal by 
mechanical attachment 

The top^eet 28 arxl the aoqui^'on layer 34 can be 
secured entirety by fusion bor^ing, or partially by fL»ton 
bordtng and partially by other types of attachment 
means. The fi^ion can be acconrpllshed by heat arKt/or 
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presaire t^nds. ultrasonic bonds, c^amic me^ianlcal { 
bOTKis, andtheCka Pre^ioB can be appCed inanysuit- 
al3ie manner, suc^ as by moving the two ^yr^n^rts 
between counter-rotating rolls, placing the materials on 
an anvil arvJ fordrrg a platen down on the materials, 
apf^ying vacuum pressure, and ^e Ilka. 

Siit^e nrteans that can l>e adapted for use in fus- 
ing the topsheet 28 to the aoqiasrtion layer 34 are 
de5crft>ed in at least some of the foIlowir>g patents: U.S. 
Patent 4.430.148 Sdiaefer. U.S. Patent 4.515.595 
Kievit. et al.. U.a Patent 4.531.999 Pers^Ki. et al.. U.S. 
Patent 4,710.189 and 4.808.252 issued to La^, U.S. 
Patent 4.623.783 wnihite. Jr., et al. arvJ U.S. PSt^its 
4.854.984 and 4.91 9.758 issued to BaD, et al. . , 

The two tx>nd6d layers, the topsheet 28 and the 
underlying acquisition layer 34. ^Kxiki preferat>ly dis- 
play an average peel strength of greater tftan ch- equal to 
atxxit 50 g/inch. more preferably, greater tttan or equal 
to at>out 65 g/inch measured on a 1 inch x 6 inch (2.5 
cm X 15 cm.) sampla These values are obtcuned by 
measurements made abcbitfing to thid 160*^ Pe6l B6nd ' 
Strength Test described in Section 4 bek>w entitied 
Methods". H is recognized, however, that these are pre- 
ferred values. There may be embocfiments in which 
lesser t)orxJ s ti e ng t hs nnay be used (for instance, if the - 
acquisition layer 34 is also partially mechanically entan- 
gled with the topsheet 28). 

The' fusion txMiding preferably comprises ei pattern 
of individuat fusion borids 44. The indisnduai txnds 44 
can be of any plan view stripe. For instarKe, the bonds 
44 can be in the form of straight or curved lines, geo- 
metric shapes such as circles, squares, rectangles, dia- 
monds, and the like, or in-egular shapes. The borxte 44 
can t>e anranged in many diff^-ent manners. 

Rgure 1 shows one partiojlarly preferred bonding 
pattern. The fusion bonids 44 comprise discrete points 
of attachment which comprise drcufar txsnds. The 
borxfs 44 are arranged in a pattern that is preferably dis- 
tributed overthe entire body surface 20a of the &anite»y 
ftapkin. I^s the flaps. (This is the portion of the sanitary 
napkin previously referred to as the "main body portion" 
21.) The bonding pattern shown in Figure 1 comprises, a 
plurality of larger txmds 44a and a plurafity of small 
bonds 44b. The large k>orxi8 44a are positk>ned in the 
longitudinal central region 46 of the sanrtaiy napkin. 
The smaller bonds 44b are positioniad iri the fortgitudinal 
side regions 48 of the sanitary napkin. 

In Figures 1 and 2, the large borxls 44a have a 
diameter of atx^ut 2 millimeters. Ttte large t>bnds 44a 
pref6mt>ly form a bonded area of atXHit 4mm^. TTie 
smaO bonds 44b have a diameter of atx>ut.0.5 millime- 
ter. The srnall bonds 44b preferably form a trended area 
of atxxit 0.25 mm?. The danger of the bmds 44 in this 
bond pattern can range from abcxit 0*5 nrdllimeter to 
about 3 mitlimeters. The cHameter of the bonds 44 pref- 
eratdy ranges t>etween akx>ut 0.5 mm. and about 2 nun. 
The bonds 44 are typiccilly larger than the apertures 29 
in the topsheet 28. The txxids 44 form bonded areas 52 
(whi^ are described in greater detail below in conjunc- 
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' tion with Rgure 8) tha! prBi&BJafy have a rang© cj! 
d^yths of betwd^ abcHit 0.5 mm. and about 1 .5 mm, 
and mke preferably, betwe&i about 1 mm. and about 
t.5 mm. (Thus, in the case of the z-folded acquisition 
layer 34. the larger bonds 44a penetrate the toi^eet 
and only part of tfie ^^er of un>er portion 54 of the 
folded sheet that fbrms the acquisition layer 34.) 

" - The bonds 44 are preferably in tfie form of a ptural- 
tty of spaced apart dragonal fines. The Cnes of the pre- 
ferred txmding pattern shown run in the same direction 
in the longitudinal central region 46 and the fongttudlrial 
side regions 48. The borKis 44 are preferaUy spaced 
between atx>ut 5 nnm. and about 16 mm. apart more 
preferabiy between about 5 nvn. and about 8 mm. 
apart This spacing is measured in the diredlon of the 
shortest distance between the bonds. The targe txMXis 
44a are preferably distributed in a density of 18 bonds 
per square inch. The smaH bonds 44b are preferably 
distributed in a derisity of 25 bords per square inch. It 
should be^'understood, however, that the bonding pat* 
tern shown is a preferred pattern, and that many oth^ 
patterns axe eteo siitable. 

The bmds 44 are typtc^Iy spaced further apart 
than the aperturjEis ^ in the topsheet 28. Thus, the 
bonds 44 wia. occaslormity be farmed over one or more 
apertures 29. or parts of apertures 29. There Is rx> need 
to attempt to align the t)onds 44 and the apertures 29. 
however, Isecause the bonds 44 do not interf^e with the 
flow of exudates to the underlying layers. 

The strength of the irdividial trends 44 determines 
the strength of tfte bond between the layers. Typ)ical}y, 
the strength of the bond Is related to the area of the 
t>ohd the larger the area of the Incfividual bond 44, 
the stronger tfie tK>nol). A plurality of clc^y spaced 
weakef bonds may provide a large ovmO borxied area. 
However, the bonded layers wfD typically sQ3arate t^ 
ar^Iying the relatively low peel force required to sepa- 
rate each weaker bond. Further. If jtie txxids are top 
close together, the effect of the lx>nding will approach 
titat created when using adhesives and a stiffer product 
wilt residt The pres^ invention has the advantage that 
larger and generally stronger bonds can t>e used with- 
oin irttearfering with acquisition of liquids. The present 
inventioh b believed, to overcome the limitetions that 
previsnted larger borxis from effectively being used. This 
a5r>eci of the inventioa thus, avoids the urvlesiratHe 
problems caused by using closely-^)aced small bonds. 

. Rgure 8 is a dose up schematic side view of a bond 
sHe. (The bmd site shown is a greatly enlarged sche* 
matic ^ew of the tx>nd 44a shown to the left of the lon- 
gitudinal centerline I in Rgure 3.) The melting of the film 
topsheet 28 to tiie fS^ers 42 of the aoqu^rtion layer 34 as 
noted above, leaves the fibers 42 intact Figures 9 arxl 
10 show ^is featura The k>oncl site comprises a fused 
area (or bonded area) 50 where the topshe^ 28 
melted to the fibers 42 of the acquisition layer 34. The 
regions of the topsheet 28 and acquisitton layer 34 sur- 
rounding ^6 bond site define a bond aperture 52 (an 
aperture formed by the borxO- The txmd aperture 52, 



because It is within the range of depths q;>edfied above, 
pmetrates ^e topsheet 28 and a portion of ^e career 
of the acqui^tion layer 34. 

As Rgure 8 Illustrates, when the faces of the top- 

s ^eet 28 and the urxierlying layer are described herein 
as being fused, tt is understood that this refers to the 
overall relation^ip between these components, the 
components may be considered to be held togeth^ at 
their faces even though the bonds 44 may. and likely, will 

10 penetrate the face of the underlying layer at the inter- 
- face between the topsheet 28 and the underlying layer. 
The bonding fbrms a sink or reservoir struOure - 
which is bounded at the bottom t>y the fused area 50. In " 
Figure 8. the sides 56 of the reservoir are formed par- ' 

75 tially by portions of the film topsheet 28 and partially, by 
portions of the acquisition layer 34. Tha aoqutsttion layer 
34 is comprised of a plurality of fit>er8 42 with a pluraltty 
of open^>aces (or void spaces) 58. between the fibers 
42. The open sfi^c^ arxi the hydrophtlic fibers of ^e 

20. Boqut^on layer 34, thus, provide a plurality of dr^nage ^ 
passageways or drains 60 leac£ng away from the reser- 
voir. The drains 60 described at>ave are looted along 
the lower portion of the skies 56 of the reservoir arc^jnd 
^e periphery, of the fused area 50. 

ss In other embocfiments. the sides 56 of the r^ervoir 
may be formed by differertt components. The borxl 44a 
to the right of the Imgrtudinal centerline I in Rgure 3 
shows an exarnple of such a case. This tmnd 44a is 
formed all the way through the various components of 

30 the sanitary napkin 20 (other than the t>acksheet 30). 
The drains 60 leading away from tfie reservoir formed 
by this bond may be formed by portions of any of the dif- 
ferent components or layers of ^e sanitary napkin 20 
tiiat the bond aperture 52 passes through. 

35 It is understood that the bonds AA descrQ>ed herein 
may be formed deep ervou^ to go into pan or all of any 
of the various componmts or layers of the sanitary nap- 
kin 20 as long as certain requirements are nrret Prefer- 
at)ly. as in the case of the first bond wribodimerTl'' 

40 desoibed above, the fused area 50 is legated below the 
core-facing face 28b of the topsheet 28. This provides a 
t>ond structure that will not interiere with drainage to the 
underlying layms. The bonding should also prefo^y 
produce ^de walls 56 that are open Into at least some 

45 of the layers beneath the topsheet 28. The side walls 56 
formed by the layers ihai Ge beneath the topsheet 28 
need not all be open, however. For instance, every other 
layer, etc. could have side walls 56 that are sealed off. 
The banding should not prodi^e ^e walls 56 that 

£0 seal off any undalyirtg layers that are supposed to 
'^'remain open for transportation of Ikjidds. This can be 
accorrpli^ed tf the materEal(s) compri^ng mese under- 
lying layers have melting temperatures whic^ are 
I greater than that of the topsheet 28 materia (or other 

65 layers to which they are fused). The material(s) com- 
l prising these layers must also have melting tempera- 
tures greater than that created in the fusion process. A 
final requirement that the bonding should not aeate 
an aperture corrpletely through any lower layar. such as 



10 



10 



10-12-2004 



.Printed: 14-12-2004 



19 



ODOCP 



2D 



99964875 



the bacteheet t^iat is intended to be fiquid irrpervi- 
ous. 

II is also po^itrie that the drains 60 could be formed 
by stmctures other than the void spaces In acfjacent Isy- 
ers. This may cause the drairs 60 to be in localior^ s 
other than those portions of the acqutstticvi layer 34 that 
are located atove ttie penphery of the fu^ area 50. 
For instance, as shown in Rgure 8, ttie drains 60 could 
afso be formed in the fused area 50. The drains 60 
could be formaj by aacks 70 in the fused area 50 at the io 
bottom of the reservoir structure 

In otfner embodiments, ho!^ 72 could be intention- 
ally formed in the fused area 50. For instartce, a device 
74 used to create the fusion bonds 44 shown in Fig- 
ure 8A. The device 74 (part of which is shown) could is 
have a head 76 equq;^ed with one or more pierdng ele- 
ments 78 extending from fts txirxiing surface 80. When 
the bond 44 is formed, the bonding surfece 80 wiil form 
the fused area 50. The piercir^ elements 78 are used to 
leave holes 72 in the fused area suTident to fcwtn drains so 
60. ft is even possible that the pierdng elierne^ 
pierce and/or break some of tfie fibers 42 of the under- 
lying layer. This embodiment is agnrficairt in that it may 
provide a bond structure whidi is an exception to the 
general preference (de5cn*bed below) for de^>er tx>ncte. s§ 
This structure will allow the transportation of liquids to 
underlying layers even though the bond 44 m^ be a rel- 
atively shallow bond that has a fused area 50 at the 
Interface between the bonded lay^s. 

In another example, shown In Figure 11 (and so 
d^crtbed in greater detail t>elow), the apertures 29 in 
the topsheet 28 (or portion(s) of the apertures 29) could 
provide the drau^ 60 into the underlying layer. As 
shown in Rgure 1 1 , the sides 56 of the reservoir could 
be formed entirely by portions of the topsheet 2a 3s 

The at)sorption of body exudates at the bond sites 
has been ot^served as a rather unusual phenomenon. 
While not wishing to be tx)urtd tjy any particular theory, 
it is believed that the sanitary r^pWn 20 functior» in tite 
following manner. When liquids are placed on the top- 40 
sheet 28, some of tiiese liquids will flow into the bond 
apertures 52. This takes place rather quicWy. The liq- 
uids may then be held nwmerttarlly in the bond aperr. 
tures 52. This is beOeved to provide a benefit of 
removing them from contact with the wearer's skin. After 4s 
the exudates are held for a short period, they are then 
suddenly drained into the acquisition lay^ 34. In other 
errtoodiments, the exudates may not be h^ even tem- 
poranly. In these latter embodiments, the exudates will 
immediately flow through the drains 60 and into the so 
acquisition layer 34. 

It Is, tiius. belie/ed that the fused areas 50 which 
■ are formed where the topsheet 28 and acquisition layer 
34 are bonded does not affect the passage of the liquids 
; in any undesirable manner. Further, oorttrary to what ss 
one might thinK instead of blocking transfer of liquids to 
the absorbait core 32, sanitary napkins with apertwed 
film topsheets having bonds with larger surface areas 
(and, thus, larger fused areas) appear to perform no 



wome than those with small bonds, provided the total 
bonded area does not become exces^a 

The terger bonded areas 44a ms^. in fact, also cre- 
ate a visual imprison of increased absorbent. The 
larger bonds 44a rray. thus, be dlstrSxjted as in the pre- 
ferred ennbodiment shown in Rgure 1 to create an* 
Irrpression of increased M>sorbency in ^e longitudinal 
central region 46. The v^at impression has been fourrd 
to be important among ^r^mers because it is often 
diffiailt for them to belie/e a sanitary nai^ will perform 
property when It is made very tiiin. 

While not wishing to be bound l>y any theory, it is 
also t>elieved that when relatively deep t>onds 4i| are 
used the structure formed by the t>onding has ackfftionaJ 
features. Figures 11 and 12 show these features sche- 
matically. As shown in Rgure 11, tiie use of de^ bonds 
is betie/ed to cause the portims 28* of the topsheet 28 
Immediate adiiacent the bonded areas 50 to curve in 
(or cave in) toward the borKi aperture. This may have 
several effects. 

The aperture formed l>y the de^bdntls may form 
a op-shaped depression. The cup-shaped depression 
may have a mouth opening 62 that is wider than the 
bonded area 50 that fbrnis the base of tiie cup. In other 
words, the ojp structure has tapered side walls 56. This 
is t>8neved to be caused by the depth and penetration 
into the rbiiwoven acquisition layer 34. This stretches 
the topsheet material 28 over the portions of the nonwvo- 
ven aoqulsiticwi layer 34 material suaoundino the bonds 
44. Th^ cup structure is believed to provide the advan- 
tage of good acquisition. 

As shown in Figure 1 1, the stretching of the top- 
^eet materia 28 in the area of tiie deep bonds 44 may 
cause the apertures 29 in the topsheet 28 to turn out- 
ward to the sides. The apertures 29 have axes desig- 
nated by reference letter "a". These axes define ttie 
alignmerrt of the apertures 29. The axes are ordinarily 
oriented in the z-direction. VVhen the apertures 29 turn 
outward, their axes have a horizonta} (i*®-. x-y direction) 
oorrponerTt This orients the apertures 29 toward the 
acgacent portiorts of the acquisition layer 34. rather than 
toward the fused area 50. This may provide the benefit 
of transfer of liqukls through the apertures 29 into the 
acquisition layer 34. 

The structure shown in Rgure 12 provides a con- 
trasting exampje of a shallow bond 44. The term "shal- 
low bbrid", as used her©'n, refers to bonds mat 
penetrate no deeper than the interface between the 
.faces of the two materials when their faces are placed 
adjacent to each other. The shallow t>onds, as shown in 
Rgure 12. create flat fused areas 50. These flat fused 
areas 50 are similar to those previously formed when 
creating an inpervious bond around the periphery of a 
sanitary napkiri. The flat fused areas 50 provide no way 
for liquids to be transmitted Into the underlying layer 
unless they are provided with holes or cracks as 
descn*bed abova 

The tending patterns can be in an infinite nuntf)er I 
of patterns such as any of a number of different shaped / 
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bonds arranged in the fomi of rows, a^^^ical 
shapes, ^apMca) patterns, curved or straight Gnes. 
intenTHtterrtJjnes,*etc. Further, the pattern or the pat- 
terns do rK3t have to be ^er unifprnrtfy distributed, or 
even In the same pattern over the sanfteiry napldn. It ts 
cdso poss&>le that different bonding pattm^ etc. could 
be used between different conponents of the sanitary 
napkm 20. For example, the topsheet 28 and the imme- 
diately underfying layer could be bonded \wth one pat- 
' ' tern, and the lamtriate formed ther^ could be bonded 
4j^\3v to anpthor layer using a (Afferent bondir^ pattern. 

Figure 13A shows a bonding patteni in the form of 
w^C? wavy lines. The bonded piattem can even be used to 
direct liquids from one region of the ear^ttary napMn to 
another. Fdr instance, Gqiids deposited In the area of 
these wavy fines wifl terid to flow alorig and within tfiese 
lines. In still other .altemative embodiments, a quilt pat- 
tern could be used to provkJe the sanitary napkin with a 
softer feel, 

.r > Rjgures 13B-13D showm.6xanTple.of tt^.use..of^a, 
bond patiem to at least partiafly M the sanitary napkin 
20 In assuming a part^lar ^ape during usa The san^ 
tmry napkin 20 shown has a bondffig pattern in the fbhfTi 
of an cnml. This partiCLdar borviing pattern is used in 
conjuncbcHi with, a flexure-r^stant deformation ele- 
ment 82 located on the garment-facing side 20b of the 
sariltary napkin 20bL The flexure-resistant deformation 
elemerit 82 comprises a sheet having ra>s 84 and a 
channel 86 fomned therein. Rexure-reslstant deforma- 
tion el&nents are described in greater detail in Euro- 
pean Patent AppOcaUon publication nuni)ers D 335 252 

. and 0 335 253 piUshed October 4. 1989 in the name 
of Kunn^tH B. Bueil; As ehown k\ Figure 13D, when the 
sanitary napkin is subjected to laterally inward orierrted 
compriassed forces, it forms a structure of the type 
descrbed in greater detail in the foregt^ng European 
patent applications. Another suitable bonc£ng pattern 
that may assist In forming a |>articutar structjre,. '^Q!^ 
be a patteni In the form of two ibngftudRnalV-orierited 
opposed concave inward lines disposed on opposite 
sides of the longttudinal centerline I. 

'The fusirig of the topsheet 28 and acquisition layer 
'34 may a^ provide other advsmtages* For iristance. tt 

. Isl>en6yed mat i^ng fusion instead of adheeives may 
increase tiie overeill fleodtaility of the product While not 
wishing to be bound by any theory, it is tselieved tftat this 
rr^y be attr^ed to several factors. The elimination of 
adh^ves eliminates an addrtfonal layer of mato-lal. In 
partfcutar, it ermninatee a relatively stiff material (the 
adhe^ye lay^). In adcfitfon. tt diff iciit to spot bond 

' such miaterials witf) adh^ives. Adhesives are typically 
applied in layers or Tines. These are generally less fle)d- 
ble arrangements than a pattem of dots due to their ten- 
dency to unduly restrict portions of the bonded 
materials frcm sliding past or over one another. 

the actual flexit^lity of the sartitary na;^ will, how- 
ever, depend on the particular t>orKfing pattem used. 
For eotampie, if a plurality of very small, dosely-spaced 
dots are used, the f exibility may not be any t>etter ^an 



in products having ac^^lvely secured layers, becaise 
dosdiy spaced bonded areas make the bonded areas 
oovo^ the overall area sinrnlar to a layer of he^e. The 
flexbility may. on the other hand, be enhanced if the 

s twKfing pattom is in the form of a continuous or inter- 
nvttent line if the One is on^ed to create an oxs about 
whidi the sanitary naplon can t>e bent 

The topsheet 28 and acqui^tton layer 34 may also 
be secured at least partially by any other suitable 

10 attachment means or combinations of such other 
mearTS and the atxjve attachment means. The topsheet 
28 and the acquisition l^r 34 can be at least piartlaOy 
attached by any means krK>wn in the art. such as by« 
adhesives. If adhesives are used, the adhesives can t>Q- 

is applied in a unifonnn contiraious layer, a patterned layer, 
or an array of separate lines, spirals, or spots of acflie- 
eiva The adhesive-attachment preferably comprises an 
q^en pattem network of f ilam^s of adhesive as is cfis- 
dosed in US. Patent 4,573,986 issued to Minetdta, et 
. al.^pri Mard) 4, ip86. orftri pp^,pattem nejtw^^ ^ 
mente cormprising several lines of SLdhesi^ fiiarne^ 
swirled into a spiral pattern as illustrated by the appara- 
tus and method shown in U.S. Patent 3,91 1 ,173 issued 
to piragua, Jr. on October 7. 1975; U.Sl Patent 
4.785,996 Issued io ZiGkBf. et ^. on NovGmt)er 22, 
19^; and US. Patent 4.842.666 issued to Werenfcz on 
June 27. 1989. Suitable adhesives are manufoctured ksy 
the Findley Adhesives Incorporated of Elm Grove. Wis- 
consin and martorted as H-1077 or H-1 137. 

30 In still other embodiments, the topsheet 28 and 
acqulsitbn layer 34 may k>e at least partially attached by 
mechanical arui thermo-mechanical entanglement. The 
fbers of the acquisition layer 34 may be entangled In 
any of the mariners specified d30ve in forming the f ber- 

35 en^ngled film topsheet 

CThftA^y^^nt Cgre. 

The abG6rt>ent core 32 Is posrtiohed between tiie" 
<o topsheet 28 and the backsheet 30. The £a>so(t>em core 
32 provides the mearts for at^ft>ing menstrual fluid 
and otfter body exudates. The at>soibent core 32 is gerv 
erally compressible, conformable, and nc»virrftating to 
the users skin. 

45 The absorbent core 32 can comprise any material 
used in the art for such purpose. Exanr^es indude nat- 
ural materials such as cotton, comminuted wood pulp 
which is generally refmed to as £urfelt creped cellulose 
wadding, peat moss, cross-linked cellulose fibers. 

&) absqrt>iBnt foanis, aliscKbent ^xmges, synthette s^Ie 
fbers, polymeric fil>ers. hydrogd-formJng polymer gel- 
ftng ag^its, or cmy equivalent material or combinaticms 
of materials. 

In ttie embodiment ^own in figures 1-3, the 
BS &b60it>ent core 32 is a laminate oonrprised of a layer of 
8i^erabsort>ent pdymer material, such as in the form of : 
parlides, disposed t>etween two air-laid tissue first 
and STOond tissue layers (or "uR^er* artd ^Tower" tissue 
layers). The first and secorKl tfesue layers provide con* 
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teinmenl of the' supembst^ent polymer mateiial, 
[nrpR>ve lateral wlck'ng of the absorbed exudate 
thn>ug[tout the absorbent core 22 and pimide a de^ee 
of absorbency. A si^table larrinate Is super^ort>- 
hm larrurate WATER-LOCK L-535 available from *e 
drain PrcK:essing Corporation of Muscatine, fowa 
(WATER-LOCK registered TM by Grain Prooessir^ 
Corporation}. Si^ superat)sorbent Eaminat^ are dis- 
closed in US. Patent 4.467,012 issued to Pedersen et 
a!, on Augiffit 21, 1984, and US. Patent 4,260.443 
issued to LJrxisay et al. on April 7, 1381 . 

The polymeric gelling agent wtiicK fe enrpbyed in 
the absort>ent core 32 win generally COTr^^rise partides 
of a hydrogel-fornrting potymer niaterial. The term "part*- 
d^*, as used her^n. can refer to partides in any form, 
such as in the form of pellets, flakes, or fibers. The char- 
acterisScs of the absoft>ent core 32 (tridudihg; but not 
limited to the preferred types of pdynnter materials used 
therein, and types of methods which can be used for 
preparing these polymer partides) are desoibed in 
? ' greater detail in US. Patent 4,673,402 issued to Weis- 
<^ 4man. et al. US. Patent 5 ^0 09.653 i ssued to Osbom and 
the paterrts inoorporated by reference in thaX patent, the 
^ dlsdosures of which are all incorporated by reference 
herein. 

In a preferred version of the above embodiment, the 
absorbent core 32 is a laminate as described above 
whidi is siftted or partially siftted for longitudinal &ctensl- 
bility as showvn in FIG. 15 on the accompanying drawing 
figures. This slitled or partially sRtled core is described 
in greater detail in the Capillary Channd F&er patent 
applicatk^ns. 

Figures 4*6 show one particularly preferred ateort>- 
ent core 32 that will be referred to as a 'bt&ided" core. 
This particular core arrangement ts shown in a relatively 
thick sanitary napkin 20. It can. however, also be formed 
into a tftn web for use in thin products. 

The trended absovbent core 32 comprises a batt of 
. . fibers, preferat^y in the form of a homogeneous Uend of 
fibers. The blended core 32 is comprised of at least two 
groups (or types) of fibers. Th^e include a first gmup 
(or type) of low denier, relatively short, hydrophilic fb- 
ers. and from atx)ut S%, preferat>ly at least about 10 or 
20% to "about 90% of higher denier, longer synthetic fib- 
ers that comprise a seoord group (or type) of fibers. The 
blend ratio of ^e two groups of f9>ers can be varied to 
produce ihe properties desired for different types of 
ateorbent articles. (All percentages specified in this 
description are by weight unless stated otherwise.) 

The first group of fibers can comprise natural f it>ers 
such as cotton, cellulose, or other natural fibers. The 
first group of fibers can alternativriy or additionally com- 
prise synthetic facers, induding but not limited to. rayon, 
chemical thermal mechanical pulp (or "GTMP' or 
TMP"), ground wood, or chemically modified ffeers. 
such as cross-finked cdlulose fibers. For one enrtitxxf- 
ment,. the first group of fibers comprfees comminuted 
wood pulp fibers known as airfeit The fibers in the first 
group of fillers are either inherently hydrophOic. or they 



may be rendered hydrophilic by treating them in any of 
the manners d^crtbed previously to render them 
hydrophilic. 

Performan^ ts imprcved by selecting a relatively 

5 stiff fib^ which maintains a sut>stantt^ ;K>rtiorvof its 
compression resfetance when wetted. (That is, the f ft>- 
ers should have a high compressive modulus.) Prefera- 
bly, ^e fibers selected are bo^ compression resistant 
and wet and dry resilient (i.e.. they tend to both resist 

10 conrtpression and to spring t>ack when conpressed). 
Cross-OnkBd cellulose fibers are especially preferred for 
these ^eria. (It is understood, however, tfiat cross- 
linked cellulose fS>ers are suffid^ly nrtodified thaQlhey 
may no longer be cor^dered as either cellulo^c..or as 

15 natural fibers, per sa) 

The secorrd group of f^rs ^«>uld also be of high 
compressive modulus and shouki maintain a relatively 
high modulus when wetted. The second group of fibers 
should also preferably be wet and dry resiTienL Suitable 

20 fbers include, but are nc^ limited to synthetic f3>ers 

' ' comprised of arry of tlx>seniaterials speckled Btxjve as 
beirig sur^e for use as the fS>ers of the acquisition 
layer 34. {Fiber lengths, denier, etc. are, however, not 
necessarily the same. Some preferred fS^er lengths, etc. 

£B are described beksfw.) 

The f bers in the secorvj ^oup of fibers are prefer- 
ably longer than the fbers tri the ftrst group of fbers. 
Preferably, the fibers in ^e second group of fibers are 
greater than or eqial to atx)ut 1/4 inch (about 0.6 cni.) 

so lortg, and are more preferably greater ttian or equal to 
about 1/2 irich (about 1.3 cm.) long. The dertier of the 
fibers in the second grouf) of fibers are preferably 
greater than the denier of the fibers in the first group of 
fibers. The fbers in the second group of fbers prefera- 

35 biy have a denier per filament of between about 6 and 
about 40: More preferably, ^e denier is between about 
1 5 and atxuit 30. and most pref erat^ly between about 1 5 
arxi about 25. 

The fibers in the second groip of Jbers.may be.. 

40 hydrophilic, hydrophobic, partiany hydrophilic arid 
partially hydrophobia The fbers in the secor^i group of 
fbers preferably have at least some hydrophilic compo- 
nent (prefferat2}y a celtutosic conrponeni}. The fibers in 
the second group of fbers can be provided with a 

45 trydrophOic component in a number of suitat^e ways. 
These indude. tnjt are not limited to coating or treating 
the fbers to render them, or at least their surfaces, 
hydrophilic. 

One suitable type of synthetic fbers for use in the 
so second group of fbers are crimped polyester fbers. 
Suitable syntfietic- fbers are available from Eastman 
Kodak Textile Rbers Division Kingsport TN as the 
KODEL 200 and 400 Series. One suitable type of syn- 
thetic fber is the I^DEL 410 fber. A suitable polyester 
65 fber is the KODEL 431 fber. These KODEL fbers are 
preferably crimped ait a crinping frequency of between 
atx>ut 5 and 7. preferably abovX 6. more preferat^ly 6.3 
aimps per linear inch (i.e.. per 2.5 cnrt). The fbers are 
preferably crimped at a crimping angle of between 
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about 70® to about 91° preferably about B^. Crimping 
provkies the fibers wr^ irrproved re^ltance, arrong 
other d^'red properties. The fibers have a denier of 15 
per filament and a feng^ of about 0.5 inch (about 1.3 
cm). They may be coated vwtii a hydropNCc or hydro- 5 
phobic finish by any suitable methcxi krrawn in the art. 

In an alt^nathre enr^xxliment It le possible to 
replace ^e cellulose ftoers tn the first group of fibers 
with very . short, low denter» synthetk: fibers (with 
hydrophiHc surfaces). The blervjed mre 32 in this situa- 10 
tion would consist of short lew denier, hydrophilic first 
group of synthetic f bers (such as polyester fbers with a 
CELWET finish) and long, high denier seoomi group of 
8yntfieticfi>ers. 

:.S\K^ a blended co-e may also contain partides of is 
hydroget-fom^ng polymer gdllng agents to increase the 
at^sorptive capacity of the cora 

In one preferred eirlbodiment, the t^drogel-formlng 
polyrner gelting agents comprise Ti'tgh-speed** atasoib- 
etnt giaHtng-materials. Tf^.term liigh-speed*^ absort^entv.^''.. 

' gelling nriateriats, as used herein, means those absort^ 
ent gelling materials that are capable of absorbing exu- 
dates at such a rate that they reach at least at>out 40%, 
prefaraMy at least about 50%, and most preferat^ at 
least about 90% of their capadty In less than or equal to ^ 
about 10 secorxis. A suitable method for the percent 
rate of capadty is described in US. Patent Application 
Serial Nos. 07/637.090 and 07/637.571 filed by Noel et 
al. and Feist et al. tn aiternattve embodiments, it is also 
possibte for the high-speed absorbent gellirig materials 30 
to be mixed with other types (or ordinary speed) al}soft>- 
ent gelling rnaterials. 

Preferably, in. the erttxxliment described Inrtmedl- 
ately above, the hfgh-^speed absort>ent galling materials 
are in fibrous form. Such fibers (though not necessarily as 
high-speed fibrous abscabent gelling materials) are dte- 
cussed more fully in U.S. Patent 4,855.179. Issued 
August 8, 1989,JQ Bouriand. et al. The terrri "ftorous 
absort>ent gelOng matiBriaI8^ as used herein, 
intended to include at^rbent gelling n^terials In the 40 
form of fibers that are comprised entirely of at^rlsent 

"^gelling material and bl-component fibers that are conv 
prised at, least partsaDy of other materials which have 
their. surfaces coated with absorbent gating materials. A 
suitable fibrous high ^>eed at>sort>ent geliing material is 4s 
known as FIBERSORB SA7000 formerly manufactured 
t>y .Arco Chentical Company of Newton Square, Penn- 
sylvania. 

The effective utilization of hydroget-forming poly- 
mer gelling agents is believed to be irrproved tn such a bo 
blerided core. The use of higher concentrations of 
hydrogel-forming polymer gelling agents may also be 
possit>Ie. 

. The blended ak)Sorbem core 32 is preferably com- 
pressed to a density of at least about 1 .5 g^cubic inch es 
(about 0.09 g/cm^). The blended core 32 may be com- 
pressed to densities at least as high as atxjut 4.0 
g/cubic inch (atxnit 0.25 gf&r?) to improve fluid widong 
while St 11 maintaining gc«xJ softness and flexibilHy. (The 



dan^ vatu^ s^^df led above do not include the weight 
of Bsx^ parades of al)sort^nt gelling material.) Dansifi- 
cation may be applied to the entire at>sort>ent core ^ cv* 
only to selected portions. Patterned densif ication allows 
tall<^ng of the fluid haixlllng property to a specrftc 
need. For example, thte density way be very low in the 
flukJ target area to maxinnze fluid acquisition speed. 
ar«j density may be very high near the core edges to 
maximize flutei wIdQrxj. 

In one particutarty preferred mtxxilnnent tfie 
irrproved absorbent core 32 is an air-lakJ t^end oonrt- 
prised of approxinriatdy 15% of 0.5 indi long. 15 denier ^ 
per fiament crinrped polyester fibers and approodmatety • 
85% of croGs-tinked cellubse fibers compressed to a 
density of about 1 g/cuNc inch (about 0.06 g/cm?). 

The blended ^DsoriDent core 32 can be used as the 
entire core or ft can be used as one or more laym fai a 
layered construction. The t)tended absorbent core 32 
can t>e used with or witfiout the acquisition layer 34. 

, . Rgures 4:6 ehONjt ar^jexanrple of ,a^core^32 in yvhich / 
layers of core material are used to produce a Vrafited" 
sanitary najp^ 20. The profiled sar^y napkin 20 i& 
thicker inthecenter of the sanitcuY napkin and tapers so 
tt beconnes tfilnner toward the edges 22 and 24. Figures 
5 and 6 show that such a profiled sanitary napkin 20 can 
be made by stacking layers having relative large 
length arni width dlmensk>ns on top of those with 
smaller length and widths (or vice versa). 

In a layered construction, one or more layers can 
consist of aSi celliifose.or cellutose/hydrogel-forming pol- 
ymer material blends. The layers could also have differ- 
ing fiber and^or at}sori:)ent gelling material content For 
exarrple, a higher percentage of at>scHt>ent g^llng 
material could be provided in the lower layers to provkie 
additional liquid stc^age capacity. 
^ The t)l6nded absort>ent core 32 is t>dl6ved to pro- 
vide enhanced performance. The trended absorbent 
core believed to f^cmde improved fluki acquisition 
speed arid ak>sorptive dspacity. These irhprovements 
are believed to result in reduced leakaga The absort>- 
^ core can also t>e made smaller and thinner to make 
^e artk;ie more oxnfortable and discrete to wear. The 
strength of the core m also believed to be inrprovad 
because of the synthetic fiber content These inrprovad 
diaracteristics are believed to be due to a mimber of 
factors. 

Absoit>ent cores of the subject composition have a 
lower wet density than cores composed entirely of cellu- 
lose. The kMrer wet der^ity results from the presence of 
the synthetic fibers: Water is not absorbed into the syn- 
thetic fibers, therefore, the nriodulus of the f fibers does 
not change when wetted and th^ do not collapse. The 
lower wet density provkies the blended at>soibent core 
with improved fluid acquisition ^eed and higher 
absorptive capacity. The lower wet density allows any 
hydrogel-forming polymer materials induded in thefiba* 
matrix to absorb a higher quamity of Ik^u^s since there 
is more room for ^e polymer materials to swell. 

The first group of fibers is believed to akJ in reduc- 
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Irsg leaHaga The ijlemled core provides a quantity of 
sirall ^pillarles which a core a^rn^Hised of 100% large 
sj^tthefic fibers would not have. These sm^er capOIar- 
ies allow the a^e to pu9 Hquic^ through the te^heet 
ar^ away from the wearer's skin. Th^ fmprov^ leakage s 
performance due to a reduction in the volume of ftuid 
whl^ can exft tiie product t>y running along the sMn sur- 
faca 

The first group of f bers of the blended core atso 
proves a wk^ng c^sabilfty. This capability resutts io 
from the small ^Olaries mentioned above. Thus cap^l- 
lartty can be enhanced by densifk:ationpf tfie core The 
cetlutose allows the core to be maintained at a high den- 
sity when dry that Is generalty not achievable with pure 
synthetics. The presence of the synthetic fibers allows is 
the portic»% of the core that are wetted to expand and 
this reduces the dmsity of these portions. The neigh- 
boring densified areas which are still dry have a high 
density and provkie small capillaries. The Gquicte win, as 
a result, tend to wick Into these neighb(»ing areas. This 20 
msuntainsat^ofpptive capacity and ^ulsitk>n speed.^;^ 

The O'imped synthetic fibers are t>eiieved to provide 
the core wi^ Improved compression re^stance ar^ 
re^'Iiency. Jhe r^'ltency maintains the voki space in the 
CH^re even after Rqukjs are absort>ed into the core and ss 
pressure is applied to the core. The vokl ^ace provides 
additional storage space for absort)ed lk|ulds. It also 
provkJes additional space In which the absorbent gelling 
materials can swell after taking In liquids. 

The characteristics of other typ^ of absorbent so 
cores are described in greater d^aO in the patents and 
documents incorporated by reference herein. Additior^ 
characteristics are described in the patents and other 
documents incorporated by reference in those docu- 
ments. The disdosure of ail of ^ese references are ss 
incorporated herein. In addition, other surtal^e £teort>- 
ent core arrangements are described in US. Patents 
4.988,344 and 4.988,345, and European Patent Appli- 
cation Publication Np. 0 138 683, published October 22. 
1986 In the name of Du^k, et al. Other possible core 4o 
32 materials are desoibed in U.S. Patent 4,475,911 
Issued to Gellert on October 9, 1 

The sanitary napkin (or other at>soit>ent article) 20 
coukf also Include any additbnai layers or other compo- 
nents such as are described in the patents incorporated 4s 
by reference For example, the absori>ent article may 
connprise an acquisitbn layer or p^tch of cross-linked 
celMose fibers positioned between the topsheet 2i8 and 
the ^t>sort>ent core 32. 



D. The Backsheet 



so 



The backsheet 30 is impervious to liquicte. The 
backsheet 30 serves to prevent menstrual fluid and 
oth©- body exiKJates from soiling the clothing of the ss 
user. Any matenal used in the art for such purpose can 
be utilized her^'n. Suitable materials Indude embossed 
or nonembossed polyethylene fSnrs and laminated tis- 
sue. A suitat^e polyethylene film is manufactured t^y 



Monsanto Qimtl^ C^rporati'on and marketed in ^0 
trade as Rtm Ha 8(^0. 

tn one alternative 6n^)od£ment of the sanitary nap- 
kin 20 (typically in which the tof^eet 28 overlays wtly 
the main txxfy f^rtion 21 ard does not extend out to 
form the top surface of ^e flaps 35). ^e badtsheet 30 
rr^ be corvprised of two iaye:^ In such a case, the 
backsheet 30 may conprise a first layer of lofted mate- 
rial disposed on the core-lacing side 30a of the back- 
sheet The purpose of the first l^er is to provkle a 
comfbrtatrie, non-irritating surface ag^'nst the body of 
the wearer. The lofted layer may be connprised of any 
suitatrie material, such as a nonwoven material. Picefer- 
abty. the lofted layer corrprises a hydrophobic nonwo- 
ven material. The second layer rray be dlsposed bn the 
garment side 30b of the bacteheet 30, and may com- 
prise a f tukJ inpervious film. A low density polyethylene 
materiar ^bout 0.01 to about 0.05 milometers in thick- 
ness, pref^ably atxHit 0.02 millimeters In thickness, has 
be^ found to work well as this secorvi layer. A polyeth- 
ylene fUm, such as js^sold by^ thei£%l , Corporation." 
Visqueen Division, under model XP-39385 has been 
found particularly well suited fcs* this seccmd layer, The 
backsheet 30 may also be made of a soft, doth-Kke 
materia wftich is hydrof^e^ic relative to the topsheet 
2& A pdyester or potyol^tnic fiber badcsheet 30 has 
been found to work well. A particularly preferred soft, 
dotii-lika backsheet 30 material Is a laminate of a poly- . 
ester rtonwoven material artd a film such as described in 
US. Patent 4,476,180 issued to Wnuk on October 9, 
1984. 

In other entbodiments. thebad<^eet 30 is extensi- 
bla A particularly preferred extensible back^eet.30 is 
an extended adhesive film Formula #198*338 manufac- 
tured tTy the Rndley Adhesives Gonpany of W^uwa- 
tosa. Wisconsin which is described in greater detail In 
the Capillary Channel Fiber pat^ applications. 

As shown In F^ures 1 ar%l 2. the tc^»sheet 28 is 
preferat^ly secured to the backsheet 30, alQng a seem 64 
around the pieriphery 26 of the sanitary napkin 20. The 
seam 64 can be formed by any means commonly used 
in the art for this purpose such as by gluing, o-imp'ng, or 
fu^ng. This is a preferred embodiment for ease of con- 
struction. (Other means of uniting the various elements 
can be used.) For instance, other possible emtxxil- 
ments include one in which the absorbent' core 32 is 
essentially completely wrapped with topsheet 28 before 
it is placed on the backsheet 30. The sanitary napkin 20 
can also conprise an ^bsoibent core which possesses 
aifftdent integrity to stand alone and is llquki pervious 
on one surface while the other, surface has t>een treated 
to render it l^iuid inpervibus. 

Figure 1 and 2 also shew the fasteners, such as 
adhesive fastening means 38. which are adapted to 
secure the sanitary napkin 20 to the crotch region of an 
under^ment. Suitable adhesive testeners are 
described in greater detail in US. Patent 4.917,697. 
The fasteners used with the present invention are not 
limited to adhesive attachment means. Any type of fas- 
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tener used in the art can ba uaad for sl^ puipc^a. For 
axampla. the samtary naptdn 20 could ba secured to the 
wearer's urdergarment bff the fastener described in 
U.S. Patent 4,9f6.527 entilled "Pressure-Sensitive 
Adhesrye Fastener and Method of Making ttie Same" 5 
Issued to Batb-eU on August 7. 19^. 

The adhesive fastenii^ means 38 are covered by 
removabia release liners, designated 40. The pressure* 
sensitive adhesives shoid be covered wHh release lln- 
m 40 to ke^ the adhe^ves from stickirtg to extraneous 10 
surteced^ prior to- , usa Suitable release Oners are 
desoibed tn US. Patent 4,917.697. A suitable wrapper 
that txith serves as a padage for a sanitary napkin and 
as a cover fa adhesives on ^e sanitary napkin is 
desQ-ibed in U.S Patent 4,556,146 issued to Swanson. 75 
et a), on Decemt^>3, 1985. 

a. Ahamatlve Embodiments. 

There are alsp a nun^^^gf ppssflU^ cdtem^ 20 
en^odiments ci tlie enri>odlment8 d^crib^^ 
npn-lirrdting number of these alternative embodiments 
are described below. , 

Rgure 14 ^k3w8 one aitemative embodintent in 
which the. acquisitimt layer 34 is stretched before it is ^ 
fused to the topsheet 2a The topsheet 28 and aoqui^- 
tion layer 34 form a laminate. >A(hen the stred^ed lami- 
nate is relaxed, the laminate has tufted areas 66 formed 
therein between t>onded areas 44 and valleys 68 at the 
bonds. 30 

The embodim^ shown in Figure 14 prov^es a key 
advantage. It (and varknis alterr^tive entboc£ment& of 
that err^xKfiment} allows a stretchabie laminate to be 
• forrned from materials that are not orcSnaiify thought of 
as beinig stretchal:^& The apertured plastic film top- ss 
sheet 28. for Instance, is not normally thought of as 
being exten^e. However, the topsheet 28 is provkJed 
with a degree of extensibility when it secured to a 
layer such as the acquisition layer 34 after the acqosi- 
tipn layer 34 has been extended artd bonded, and tiie 40 
two conponertt material are thereafter relaxed. 

The tufted areas 66 in such a laminate can alsopro- 
vkle certain t)enefits. The tufted areas 66 are typically 
soft They will also place the absorptive fbers of the 
acquisition layer 34 closer to the wearer's body than the 4s 
norrtufted bonded areas: While not wnshlhg to be tXMind 
by any jpiarticular theory, H is beSeved that this cori^ruc- 
tion may enhance absorption (particularty at the tufted 
areas 66). The absorption of liqukis in the z-direction 
(i.e., into the plane ol the sanitary n^kin 20) as well as 
the vinddng of fluids in the x-y pfane (in the plane of the 
sanitary napkin 20) may be enhanced. There may be 
several reasons for thi& 

The enhanced z-direction absorption is believed to 
result from the stret^ing of the acquisition layer 34. The bs 
stretching of an aoqusitic»i layer 34 made of meltbkjwn 
or spuniaced fibers in the x-y plane causes the spaces 
between the fibers as measured In the x-y plane to 
increase in size. When the stretdiing forces are 



removed, the f rfction between the f Ibere makes It difficailt 
for the^ types of fibers to return to their original posi- 
tion. The dze of the spaces between the f i>arB are thus, 
permanently crua-eased, maWng the acqulsitson layer 34 
more ii^rmeable to liqidds in the z^HreOion. 

The widong of liquids in the x-y plane is t>eneved to 
be due to tfte provision of the valleys 68 formed 
between the tufted areas. In some embodiments, it may 
be desirable for the valleys 68 to run in the longitudinal 
direction so liqukte will wide toward the ^xte of the san- 
itary naplQn 20* In oth^ embodiments, it may dsdra- 
k^e for the valleys 68 to run In the transverse direction so 
the laminate mil be tongrtudinalty extensible. I 

In other altemative embodiments, both the topsheet 
28 arxJ the acquisition layer 34 can be stretched prior to 
fusing the same together. 

In another altemative embodimertt. the fusion 
bmding may t>e used either as a primary rnear^ or a 
supplemental means of providing apertures 29 in the 
fOm top^et 28. Prior to tx>rxiing. the topsheet 28 may 
be an uiiapeirtureid fOrhi or it may have lless aperturies^ 
than desired in the f inished product The apertures 29 
couU be formed by the device 74 shewn in Figure 8A. 
The fusion may, in the first c^e. form ail of the de^red 
apertu-es 29 tn the topsheet 28. In the secorKi case, the 
f\MB\or\ may provide a numt>^ of apertures that suppte- 
ments the number originally in the tof^eet 28 to pro- 
vide a total desired number of apertures. 

In still another alternative enrt}odlment shown tn 
Rgure 17, the fusion couki create a different type of 
bond struCtura 

Figure 17 shows an embodimem in whi^ a portion 
of the topsheet 28 is heated to cause it to t>ecome soft 
arxi pnant. The heated area of the topsheet ^ is sub- 
jected to a reatively high pressure to create bonded 
areas 44. The topsheet 28 Is rxst heated enough that 
th^e bonded areas 44 are melted during the process. 
Tto topsheet 28 material, thus, does not flow together 
to completely dose the apertures 29 in the bonded 
areas. Thus, the k>orxling forms bonded areas 44 In 
which the original ap^tures 29 provkJe the drainage 
passageways. The heating does, however, cause the 
three-cfimensional film to collapse into a virtually two 
dimen^onal structure in the area of the bond 44. The 
heating may also cause ttte apertures 29 in ttte film 28 
to assume irregular shapes. 

" The bonds 44 in Rgure 17 are fbrmed when the pli- 
ant topsheet 28 material is forced imo corrtact with the 
f bers 42 of the nonwoven. This causes the topsheet 28 
material to become entangled arourKi the f tt>erG 42. As 
shown in Rgure 17, this may cause sonrie fibers 42 to 
QxterKi into apertures 29 or outward fron an aperture 
29. 

A particularly preferred type of topsheet 28 material 
mat can be used In the embodiment shown in Rgure 1 7 
is a heat seal able f 3m. Heat sealat>le films can be used 
to create such a tx^rxJ 44 at tower temperatures and 
pressures. Heat seal atrie ftlnts are available with a layer 
or side that is heat seal at^e and another that is not 
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Such a film Is useful In ttmt it couid be placed with the 
heat sealabls side adjacent the nonwoven layer and 
then bonded. Suitable heat sealabfe fOms are commer- 
dally avaJlabta 

The embodiment shown in Rgure 17 is another s 
exaniple of a type of structure that will not interfere wth 
the flow of liqiflds even tfK)ugh ft rnay aeate a shallow 
bond having a fused area at fte intertace between the 
two boTK^ed layers. 

While several prefened sanitary napkin embodi- jo 
ments of the present invention have been d^cribed, 
numerous otfier types of sanitary napkins are available 
and are disctosed in the literature Th^ couW be pro- 
vided with the fused layers of the pr^nt invention. 
These sanitary napkins include those disclosed in U.S. is 
Patent 4.285,343. Issued to McNair on August 25. 1 981 ; 
U.S. Patents 4,589.876 and 4.687,478. ^ed to Van 
Tilburg on May 20. 1986 and August 18. 1987 re^ec- 
tively; US. Patents 4.917.^7 and 5.007.906 issued to 
Osbom, et al. on April 17. 1990 and April 16. 1991, 20 
respectively; and U.S. Patents 4,950.264 and 5.009,653 
issued to Ostom on August 21. ^990 and Apnl 23. 
1991, respectively; and in U.S. Patent Apf^ication Serial 
No. 07/605,583 filed October 29, 1990 in the name of 
Visscher. et al. 

The terms TpanCfiner" or Tpanty liner" refer to 
absorbent artides that are less bulky than sanitary nap- 
k*ns which are generally worn by women between their 
menstrual periods^ SuitaWe atssorbent artides in tiie 
form of pantiliners that cgM be described with the used so 
layers described herein are disdosed in U.S. Pat&it 
4.738,676 entitled "Pantiliner" issued to Osborn on April 
19, 1988. 

The term "incontinent artide" refers to pads, under- 
garments (pads held in place a suspension system of 35 
same type, such as a belt, or the like), inserts for 
absorbent artides, capacity boosters for absorbent arti- 
cles, briefs, bed pads, and the like, regardl^ of 
wheftter they are worn by adults or other incontinent 
persons. SuitatJie incontinent articles that can be pro- 40 
vided with the fused layers descn*bed herein are dis- 
dosed in US: Patent 4,253.461 issued to Strickland, et 
al. on March 3. 1981; US. Patents 4.597.760 and 
4,597.761 issued to Buell; the above-mentioned U.S. 
Patent 4,704, 1 1 5; U.S. Patent 4,909,802 issued to Ahr, 4S 
et al.; U.S. Patent 4,964,860 issued to Gypson. et al. on 
Odober 23. 1990; and in US. Patent Appfication Serial 
Numbers 07/637,090 and 07/637.571 filed respectively 
by Noel, et al. and Feist et al. on January 3. 1991. 

The term "diaper refers to a garment generally so 
worn by infants arid incontinent persons which is drawn 
up between the legs and festened about the waist of the 
wearer. Suitable absorbent artides at least some of 
which are in the form of diapers which could be provided 
with fused layers are disdosed in U.S. Patent Re. ss 
26.152, issued to Duncan, et al. on January 31, 1967; 
U.S. Patent 3,860,003 issued to Buefl on January 14. 
1975: US. Patent 4.610.678 issued to Wefeman. et ai, 
on September 9. 1986; U.S. Patent 4,673.402 issued to 



Weisnan, et al. cm June 16. 1987; U.S. Patent 
4.695.278 issued to Lawson on September 22. 1987; 
US Paterrt 4.704.1 15 is^ed to fiuell on Nov&vber 3. 
1987; U.S. Patent 4,^,735 issued to Alemany.-et.al.. 
on htey 30, 1989; US. Patent 4,^,231 issued to Ang- 
stadt on December 19, 19^; and U.S. Patent 
4.909,803 issued to Aziz, et al. on March 20, 1990. 

The disclosures of aQ patents, patent applications 
(and any patents whidi issue thereon, as well as any 
corresponding published foreign patent af^Iications). 
arxi piArftoations mentioned throughout this description 
are hereby incorporated by refeirence herein. It ^ 
expressly not admitted, however, that any of the docu- 
ments incorporated by reference herein teach o* dis- 
dose tiie present invention, ft is also exi^essfy not 
admitted that any of the commerdaHy availalole rhaten- 
als or products described herein teadi or disdose the 
present invention. 

The presertt invention, thus, provides attsorbent 
artides having borxGng tsetween their layers, partioi- 
larly their uppermost liquid pervious layers, that main- 
tains sustained attachment even urder prdortged use. 

4. Methods- 
Bond Strength 180^ Peel T<^ 

the 180** Peel test descnloed below ts used to 
erasure that the bonding betwe^ the fused layers Is suf - 
fideritly strong so that the topsheet 28 will not separate 
from the underlying layer. 

The 1 80** Peel Test essentially involves pladng tine 
fused layers in a tensile tester and applying forces to 
pull ttie layers apart The test is referred to as a "180^ 
peer test because of the direction in wifhich the peeling 
forces are affiled. The sample is partially peeled and 
oriented so that the unpeeled portion of the sample and 
the layers to be peeled apart form a configuration that 
resemble two upperc^e letter "L's* placed bade to 
back. The peeing forces are then applied in 6pi>osite 
directiors on the parti^Iy peeled components. 

PRINCIPLE 

The tCTsile tester is a device obnstruded in such a 
way that gradually increasing exterrsion is smootiily 
applied to a defined sample, separating the layers, until 
one of the components of the sample fails (breaks) or 
the conrt^^nents s^?arate. 

SCOPE 

This procedure is applicable to layered materials, 
APPARATUS 



Coricfitioned Room 



Contrdled to 73 +/- 2*F. 
50 -f/- 2% relaftfve huntid- 
ity. 
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Hdding Stand 
J.D.C. Cutter 



Elactronic Tertsile Tester 



Jaws 



RAMPLE PREPARATION 



Cole Parmer model N- 
0501 5-1 0. Cole-Parmer 
tntma^onaL 7425 North 
Oak F^rk Av&iue, Chi- 
cago^ minois 60S4S or 
equtvalent 

An alurrvnum stand with 1 
ind) wide spring damps. 

OoitAe edge cutter, i ^ch 
(25.4 mm) }Mb, equ^ed 
with safety shield. 
TTwing-Atoert Instru- 
ments Ca. 10960 Dutton 
Rd., Philadelphia, Pa.. 
19154. equivalent 

Universal constant rate of 
elongation tensile testing 
rrmdiine with strip dmrt 
recorder, having a fuQ 
range ol 1000 grams, with 
other ranges availabfe as 
necessary. Instron 1122 
0-4201. tn^on Engineer- 
ing Corp., Canton Mass.. 
or Thwtng-AIbert Intellect 
500 or 11, Thwing-Albert 
(nstrunrtents Ca, 10960 
pulton Rd.. Philadelphia. 
Pa.. 191 54 or equivalent 

Light duty, with tine con- 
tact faces (tsariine). 
Obtain from aii^ropriate 
instrument nnanu^^rer 
as rested atx>ve. 
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Sampte according to the Sampling Instructions. 
Condition the samples in a ©jndi^oned room at 73 +/- 
2?F, 50 47- 2% relative humidity for a nrvnimun of 2 
hours. . 

Lat}ei each, sarrple iri one cprrier for identification. 
Be sure riot to label in such a way ^wX tiie pen marks 
are iri Ute area to be tested. 
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P9 i r fiamplea to be t^ed in the Machine PirecttOT (Mm so 

Using a J.D.C. cutter, cut four strips 1 im^ (25.4 
mm) in CD by approximately 6 inches (152.4 mm) in 
MD. . 



mm) in MD by approsdmately 6 inches (152.4 mm) En 
CD. 

INSTRUMENT PREPARATION 

Calibrate and zero the tensile test^ ac^^ing to 
the manufacturer's instructions. Choose a load cell so 
tftat tensOe r^ults for the strip tested will be between 
25% and 75% of the capacity of ^e load cell & load 
range used. This range is initiaily set to 500 grams full- 
scale. 

Set the gauge lertgth at 1 irKh. 

Set the instalment crosshead to operate at 22 
Inches per rttinute 2 inches per nvnute). 

Set the chart speed at 5 inches per minute. 

Set the tensile tester so that the crosshead travels 
for a dislance of 10.4 inches. This will allow the tendle 
tester to monitor the forces generated while peeling ttie 
sanpie a total of 7.3 inches. 

Zero the instrument so that ttie pen rests on the ver- 
tical zdro line (distance axis) of the chart Revolve the 
diart GO that the pen also rests on one Gl the heavy hor- 
izontal lines (load cuds) of the chart Label the diart 
paper with the sample code, diredion tested (MD or 
CD), date the test is being perfonned, fuU-scaSe load 
v^ue. ^tart speed, crosshead speed, gauge length, 
and name of test (Bond Strength). 

T^STPRPCEPUP^ 

By hand, separate approximately 1.5 inches of the 
sarr^e on one end of the sample strip. Place apprcod- 
mately 0.5 inch of the one layer of the sarr^e into the 
upper Jaw of ^e tensile tester. Close the jaw. Place the 
remaining Iay6r(s) into the lower jaw with enough ten^ 
sion to eDminate any slack, but not enough to nnove the 
p^ off the zero marte Close this 

Start the tensile tester and recorder sinultan^sly 
as descried by the nmnufat^refs instructions. 

After the sannple ccnnponents separate (or one of 
the components fails (breaks), stc^ the ch^ and return 
the tensile test^ to its ir^ starting position. Remove 
tfie sample from the jaws and position the chart for the 
next sample. 

Repeat the procedure for ea<^ remaining sample 
btiips. 

CALCULATIONSfflEPORTINQ . 

The most conmon p^nts of interest in the analysis 
are the loads (granis force) at separation and at failure. 
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par samples to be tested i nthe Cross Machine Direction 
IQEl 

Using a J.D.C. cutter, cut f«jr strips 1 tndi (25.4 



A. BofKJ Strength Force at Separation 

For throe Instruments ttial are not able to capture 
and r^rt the average forces of the san^e separation, 
use a ruler as a straight edge and ptiysicalty determine 
the average force of separation on the <^tart to the near- 
est gram. For throe instrum wts that are capable cf cap- 



IB 



18 



10-12-2004 



35 



I B1 



3S 



9996481f5 



turing and r^rting forces, read the av^^e force of 
sep^ation from the di^I di^fey to the nearest gram. 

B. BorKJ Strength Forc^ at Failure 

For those instruments that are rK3t at^e to capture 
and r^>ort the peak force of the sanple failure, phy^- 
caf!/ determine the peak force of failure on the chart to 
the near^ ^am. For those instruments fhsA are capa- 
ble of captunng ami reporting fences, read the peak 
force of failure from ^e digital cfisplay to the nearest 
gram. 

Average and report the four readings of average 
grams forces of the samples 1) s^Muration and/or 2) 
peak force of the sample failure to the nearest grant. 
The t>ond strength force at separation s used to deter- 
mine the average peel strength described atxiva. 

While (Articular embodiments of the pr^errt inven- 
tion have been illustrated and described, it would be 
obvious to those skilled in the art that various other 
changes and, modrficatk>ris <mn t>e. n?ade without 
departing from the spirit and scope of ttie invention. 

Oa!ms 

1 . An ateortbent artide (20) comprising a Oquid p&m- 
ous apertured th^n^astfc f3m topshset (28), a 
riqiid impervious backsheet (30) hamng a garment- 
^cing face and being Joined to said top^eet (28). . 
and an underlying layer (32. 34) having a tWckness 
arKi preferat)ty being fK^uid pervious, and more pref- 
erably also being absort>ent. positioned between 
said topsheet (28) and said badeheet (30), sakf 
topsheet is fused to said underlying layer (32, 34) 
wherein said absorbent article (20) is characterized 
in that said 

individual bonded areas (44) penetrate the top- 
^eet (28) arxi at least part of the we^ into the 
thickness of sakl underiylrtg layer (32, 3^^ 
out penetrating the garment-facing face of said 
back^eet (30), and at least. some of said 
bonded areas (44) provide structures vwth 
drainage passageways fcM- liquids to 
through to said underlying layer (34). 

2. The absorbent artide (20) of Qaim 1 wher«n said 
underlying layer (32. 34) comprises a component 
selected from the groiqD consisting of: an at)sort>ent 
core (32): a fibrous aoquisrtion layer (34); an 
ali^orbent core (32) cotriprislng an uppermost 
fibrous acquisition layer (34) wheri^nluud acquisi- 
tion l^er (34) is comprised of ai least some syn- 
thetic fibers; or, one of the foregoing components 
wherein said component is COTiprtsed of at least 
some synthetic fibers. 

3. The at}sofbent artide (20) of Claim 2 having a lon- 
gitudinal centerline (0 wherein said urrderlying layer 
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(32. 34) conpris^ an acqi^'si^on l^er (34), and 
sakf absorbent arttele (20) Is addrtionaUy character- 
ized by a! least one of the fbliowing features: - 

a m^ority of said fibers of said aoquisrtion layer 
(34) are oriented in the same genera) direction 
as the longititffinal interline (i); 

said acquisition laya* (34) conrpnses a ^un- 
laced norrwoven fabric; and. 

said acquisition layer (34) *s comprised of at 
least some fbers proved with a permaaently 
wettaUefint^ 

The absorbent article (20) of Claim 1 having a Ion* 
tftudina) centerGne (I), a longitudinal central r^ion 
(46) located along and being centered atxxjt said 
tongitudinal centeriine (I), and longitudinal side 
regions (48) latently outtx»rd of said longitudinal 
central region (46), wherein sakJ bonded areas (44) 
have a drcular plan view shape, and some of sakj 
bonded areas (44) t>eing relatively large (44a). and 
sonrte are rdatively small (44), wherein said large 
borided areas (44a) are located in said longitudinal 
centraJ regk>n (46) and said small bonded areas 
(44) are located in saki (ongitudin^ ^e'r^tons 
(48). 

The absort>ent article (20) of Clairn 1 wherein said 
topsheet (28) has a first melting tenperature and 
said underi^ng layer (ffi, 34) comprises a web 
oonrqarising fit>ers having a second melting tennper- 
ature which is higher than sakJ first melting ternper- 
ature^ and said tc^^sheet (28) is hised to said 
underling layer (K, 34) at discrete bonded areas 
(44). said fusion having taken place iat a tempera- 
ture below said second melting temperature sfo that 
said fibers remain in their original ^ate, and said 
fuskvi defines apertures whk:h extend through saki 
top^eet (28) and at least part of the way into the 
thickness of said underfyirtg layer (32, 34). 

The absort>ent article (20) of Claim 5 wherein sakJ 
underlying layer (32, 34) has a body-ladng face 
and a garm&it-fadng tace. and sahJ tended areas 
(44) comprise a base located between the body- 
feicing foce and the garment-facing face of said 
underlying layer, skle walls conprised of an i^^per 
portion, and a lower portion, wherein at least one of 
saki side walls or sakf base is provided dr^n- 
age passageways into said urvieriying layer. 

An absort>ent article accoix£ng to claim 2 or 3 char- 
act^ized in that sakJ at^sorbent core corrprises a 
homogeneous l^ertd of fibers comprising a first 
group of short, tow denier, hydrophilic fibers 
selected from a group comprising natural fibers, 
synthetic fib^ or cross-Gnked cellulose fbers, and 
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a seem] group of fonger, higher denier synthetic 
fg>er&. sasl. second groxjp of inters cotrprtsing 
between 5 and of said abs^^ core, by 
weight and said absoibent core has a der^ity of at 
least 0.09 g/cnn?. s 
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(c) placing said topsheet {2B) in a ^e-to-lace 
retationshtp with said second a>m(K>nent so 
that the se^uid ^r^ce of said topsheet (28) ^ 
adjacent said first surface of said second com- 
ponent;and 
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S. A liquid pervious topsheet (28) for an aijsorbent 
article (20), said topsh^ (28) being elected from 
the ^tujp consisSng oh 

an apertured fim (23) having an underside arxi 
. ^non-elastic hydrc^ilic nonwoven- fibers 42* 
atta^ed to the under^de of said apertured film 
(23) by mechanical entanglennent; 

an apertured fOm (23) having an underside and 
norvelastic hydrophilic nonwo/en fibers 42* 
. . cprnprffitrig synthetic pofynrteric* thermoplastic 
material melted onto the undergo of film; or 
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an apertured f Dm (23) fiasnng an underside and 
a rionwoven fbrous layer 42* fused to said 
apertured film (^) at diso'ete points of attach- 
rment when at Itest cme of said film (23) or said 
fibroid layer (<^*) was in a cornracted condition ^ 
to fbnn an elastically extensNe laminata 

9. The ab8ort>ent article (20) of Ciaim 1 wherein sakJ 
topsheet (28) has a body-facing face and a core- 
facing face, and said topsheet (28) comprises a so 
nonwovan material (42) fornting at least part of sdd 
body-facing face of said top^eet (28) and an aper- 
tured F^£istic film (23) fbrrrang at least part of said 
core-fadrrg face of said topsheet (20), wherein said 
film is treated with a surfactant to enhance the ever- 3$ 
- sUI permeability of said tq^^eet (28). 

1 0. A method of joining two liquid pervious components 
of an ^bsort>ent artide (20) in a faro-to-fece rela- 
tionship, wherein one of said components com- 4o 
prises a three-dimen^onal apertured tfiermoplastic 
film (23) that irmy serve as a topsheet (28) for said 
at)sort>ent article (20). said method characterized in 
that it comprtees the steps of: 

. 4$ 

(a) providing a first lk;uid pervious component 
_ (X>rnpn^ng a ttTOe-<£mensioria] apertured ther^ 

nrtbplastic film tqpsheet (28) that is conprised 
^of a first material which has a first melting tem- 
perature, said first component having a first so 
surface and a second siffface; ' 

(b) providing a second liquid per>noiis oompo- 
• nent comprise of a fibrous second material 

which has a second melting tenperature wttic^ 55 
is higher than saki first melting temperature, 
saci secorK) component having a first surbce 
and a sgcotkI ^irtece; 



(d) fusing said topsheet (28) to saki secortd 
conrponent at discrete pdnte (44). sakJ fusion 
^ng place at such a temperature that por- 
tions of said topsh^ (28) b^ome soft arid 
rompnant and at eu^ a pres^re that (i) said 
portions of said three-dimensional topsheet 
(28) roQapse and attach to some of the fibers of I 
said fibrous second nrmterial; (ID ^ least some, 
of said apertures in said topsheet (28) remain 
at least partially open; and. (tii) said fitsrous 
second material ranains unrratted. 

PatentansprQche 

1. En absoibie'render Artike^ (20), w^cher ein ftOssig- 
katsdurchldssiges nrnt Offnungen versehenes 
Ded^att (28) aus themrtoplasttscher Fdie. ein f lOs- 
sigkaitsundurc^iasages RQckenblatt (30), welches 
eine der fCeidung zi^ewandte Obeifldche aufweist 
uhd mit dem genannten DecWatt (28) vertxinden 
ist, urd eine unterllegende Sdiidite (32. 34). wel- 
che eine Dicke aufweist und vorzugsweise flfls^g- 
kdtsdurchlassig 1st. und bevorzugter. wetche 
^er^ absortiierend ist, welche zwischen dem 
genannten Deckblatt (28) und t&cn genannten RQk- 
kenblatt (30) po^oniert ist umfaQt wot>ei das 
genannte DecMslatt mit do- genannten unterliegen- 
den Schichte (32. 34) verschmotzen ist. wdt>ei der 
genarvTte absorbterende Artiket , (20) dadurch 
gel^nnzeichnet ist, daB einzelne gebundene 
Zonen (44) das Dedd^Iatt (28) penetrieren und min* 
destens einen Tdl des Weges in die Dicke der 
genannteri unterliegenden Schic^e (32. 34) anra- 
gen/ohne die dm KletdungsstOck zugewandte 
Sette des genannten ROck^it^attes (30) zu pene- 
trierea utkI mind^tens eintge der germnnten 
getxihdenen Zonen (44) Strukturen rrtit Drainage- 
dur^gangen. darrdt RC^igkeiten durc^ die 
genannte unterllegende Schichte (34) durchgehen. 
t)eistellen. 

2. Der abs(^ierende Artikel (20) nach Anspruch 1, 
' bei welchem die genannte unterllegende Schichte 

(32. 34) eInen Bestarxfteil unrifaBt. wek::h^ aus der 
Gnippe bestehend aus: elnem absort»erenden 
l^n (32); etner faserigen Erfassungsschichte (34); 
^nem absorbiererKlen l^rn (32). welcher eine 
oberste faserige Erfassungsschichte (34) umfa8t, 
b^ welchem die genannte Erfassungsschic^e (34) 
aus mlrxiestens einigen synthetischen Fasern 
t>esteht; oder einem der vorhergehenden Bestand- 
teile. bei welchem der genannte Bestandteil aus 
mind^ens einigen synthetischen Fasern t^steht. 
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3- Der absorbiere^e Aittel (20) rrach An^>ruch 2 mrt 6 
einer Lflngsmitteninfe fl). bei welchem die genanrtte 
unterHeg^KJe &^chte (32. 34) eine Erfessun^- s 
BchlcMe P4) umfaBt und der genannte absorbi'e- 
rende Artitel (20) zisatzOc^ durch mfndestens 
eines der folgenden Merkmale gekennzeichnet fst: 

erne Mehrzahl der genannten Fasem der io 
genannten Erfasaingsschidite (34) ist in der 
gtatc^en aligemeinen Richtung wie die L&ngs- 
nro'ttelfinie (I) ausgerichtet 

die genannte Erfassungsschichte (34) umfaSt is 
ein spinngebundenes Faservlies-Textiterzeug- 
nis: und . 

die genannte Erfassungssdilchte (34) besteht 7. 
aus mindestens einigen F^sern, welche mit 20 
einem permanent benetzbaren Rnish verse- 
hen stnd. . 



4. 



Der absbrtsiererrde Artite! (20) nach Anspruch 1 mit 
einer Lftn^n^dlinie (I), einem der Lflnge nach ^ 
verlauferKJen Mittetoereic^ (46), wdc^er entiang 
der genannten LangsmittelHrde (0 angeordnet und 
um die genannte Lflngsmitleilinie (i) zentrierl 1st, 
und Langsseitenbereichen (48), welche setflich 
auswSrts vom genannten iSngsverlaufenden Mittel- so 
beretch (46) sind. wobei die genannten gebunde- 
nen Zonen (44) in der Draufsicht eine kreisfOrmige 
Gestaft aufweisen und einige der genannten 
g^ndenen Zonen (44) relativ groB sind (44a) und 
einige relativ Wein sind (44). wobei die genannten 35 a 
groBen gebundenen Zonen (44a) im genannten der 
Lange nach verlaufenden Mitteibereich (46) ange- 
ordnet Bind und die genannten Weinen getHindenen 
Zonen (44) in den genannten Lftngsseitenba-ei* 
Chen (48) angeordnet sind. 40 

Der absorbiarende Artike! (20) nach Anspruch 1, 
bei welch&n d^ genannte Dectolatt (28) eine 
erste Schmelztenperatur aufweist und die 
genannte unterfiegende Schichte (32. 34) eine 45 
Bahn umfaBt. welche aus Fasem mit einer zweiten 
Schmelztenperatiff besteht, weldte hoher ist als 
die genannte erste Schmelztemperatur, und das 
genannte Deddrfatt (28) mit d& genannten unter- 
negenden S<^tchte (32. 34) an diskreten gebunde- so 
nen Zonen (44) verschmolzcn ist wobei cBe 
genannte Versdimelzung bei einer Temperatur 
unterhaib der genannten zweiten Schmelztempera- 
tur stattgefuTKJen hat. sodaB die genannten Fasem 
tn ihrem Originaizustand verbleiben und cOe 55 
genannte Verschmdzung Offnungen d^iniert. wel- 
che sich durch das genannte DecWblatt (28) und 
mindestens einen Teil des Weges in die Dicke der 
genannten unteriiegenden Schichte (32, 34) 



Der ateofbierende Artitel (20) nach Anspruch 5. 
bei welt^em die genannte unterfiegende S^lchte 
(32, 34) eine dem K6rper zugewandte Oberfiache 
und eine der Weidung zugewardte Oberfia^e auf- 
weist und die genannten g^undenen Zonen (44) 
eine Basis umfassen. we\dt\e zwischeh der 
genannten d&n Kdrper zugewyandten Oberfiftdie 
and der der Kleidung zugevwandten Oberfiache der 
gerwinten unterliegaiden Schichte angeordnet i^ 
wc^^ Seitenwandungen aus einem oberm 
Abschnitt und einem unteren At)schnitt bestehen. 
bei welchem rrdndestens eine der genannten*Sei- 
tenwandungen Oder die genannte Basis mrt Draina- 
gedurchgdngen in die genannte unterfiegende 
Schichte versehen fet 

Ein absorbierender Art" kel nach Anspruch 2 Oder 3, 
cfadurch gekennzdchnet. daB der genannte absor- 
k»er^e Kern «ne homogene Mischung aus 
Fasem umfoBt. wel^e eine erste Qruppe aus kur- 
zea hydrophBffli f^sern mit ge'inger Denierzahl, 
ausgewahit aus einer Gruppe. welche natOriicdie 
Fasem. syrrthetische Fasern Oder vernetzte Zellulo- 
sefasem umfaBt. und eine zweite Gruppe aus lan- 
geren, syrrthetischen Fasern mft hOherer 
Denierzahl umfassen. wobei die genannte zweite 
Grup^ von Fasem zwfschen 5 und 20 % d^ 
ger^nnten absorblerenden Kerns, bezogen auf das 
Gewicht. umfaBt und der genannte absorbierende 
Kern eine Dichte von mindestens 0.09.g/cm^ auf- 
weist 

Bn flOssigkeitsdurchiassiges Deckblatt (28) for 
einen absorbierenden Artikel (20), wobei das 
genannte Deckblatt (28) ausgewahit ist aus der 
Gruppe bestehend ai^: 

einer mit Oftiwigen versehenen Fblie (23) mit 
einer Unterseite und nicht-elastischen hydro- 
pMen Faservfies-Fasem (42), welche an der 
Untarsdtedergenannten mit Offnungen verse- 
henen Fblie (23) durch mechanische Verf flzmg 
f ixiert sind; 

einer mit Offnungen versehenen Fblie (23) mit 
einer Unterseite und nicht-elastischen hs^dro- 
phileh Faservlies-Fasern (42^. welche synthe- 
tisches polymeres. thermoplasttsches Material 
auf die Untwsate der Fblie aufgeschrrolzen 
um^ssen; Oder 

einer mit Offnungen versehenen Folie (23) mit 
einer Unterseite und einer faserigen Faserv- 
lies-S^'chte (42% welche mit der genannten 
' mit Of^ungen versehenen Fblie (23) an diskre- 
ten Punkten zur Foderung verschmolzen ist, 
wenn mindestens ^ne der genannten Folie 
(23) Oder der genannten faserigen Schichte 
(32*) tn &nem kontrahierten Zustand war. um 
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9. Der absortierende Mikel (20) rmf^ An^srtich 1, 

wslchem das grniaitnte Deddslatt (28) eim dem 
Kdr|W zugewandtfi Oberf Ifidie und etne dom Karn 
.sugmandte CX)erf lache aufy^e^ und das genannte 
Deddiatt (28) ein FaservSesrmt^al (42), welches 
mindestens einen Tei der genarmtan dem Kdrper 
zugewwandten Ob^iftche des g^iannten Deddblat* 
tes (28) biidet, und ^ne mH Offhungen veraehene 
Kunstctaffdie (23) umfaBt. wdche nr^ndestens 
ein^-Jfell der genanrttOT -dem K&m zugemndten 
Oberf lAche dee genannten DecMt3Satte8 ( 
bei wetchem die genannto Folio mSt einm Oberfia- 
^erveredeiungsmHt^ b^iand^ ist, urn cie 
C^samtdurchlassigk^ des genannten Dedd]lattes 
(28) zu erti^n. 

1 0. Ein VerfE^ren zum AneinanderfDgen zweier flQssig* 

'■ ^ keltsdurchldssiger ;Beslandtdl6 eines absorbieren- . 
den Artikels (20) in einer gegenOberfiegenden 
Sdte-an-Seite-Beziehung, bei wddien einer der 
genannten Bestandteile eine dr^mensionaSe mil 
. Of^ungen versehene thermoptasfische FbUe (23) 
unriiam, weldie als^ Deckbiatt (28) fOr den 
genannt^i ab$orbterenden Artikel (20) diehen 
kanh» wobei das genannte Verfahren dadirch 
gekenhz^chnet ist, da3 es falgende Sdiritte 
umfia8t: 

a) Betstetlen eInes ersten flossigkettsdurchlas- 
elgen Bes^tandteiies, welcher ein Deckblatt (28) 
au6 dreidimensionaler mit Offnirtgen verse- 
henm- thermcplastis^er FbHe umfeSt. wel^es 
aus ^nem erslen Material beeteht, weldies 
v^ne erete Sdimelztenriperatur aufwelst wobti 
der genannte erste BestandteS eIne erste 
Oberftache und ^ne zweita OberfldcKe 
umfaBt; 

. ' b) Beld^len eInes zweiten f Ute^gkertsdurch- 
ISssig»ri Bestandteils, wdcher ai« einem fase^ 
rtgen zweiten Mat^ial l:>est^it welches eine 
zwerte Schn^lztemperatur aufwetet welche 
hOhe^ ist als die genamte «ste Schm^ztem- 
peratun wobei der genannte zweite Bestandtelt 
eine erste Oberfidche und ^ne zweite Oberf Id- 
cheaufw^st 

c) Ahorttnen des genannten Deckblatles (28) in 
. ^ner Seite-an-Seite-Beztehung mit dem 

genannten zw^en Bestandtetl, sodaS cfie 
genannte zw^ Oberfia^e des genannten 
Deckblatles (28) aniiegend an die genannte 
erste Obeffiad>e des genannten zw^en 
Bestandteiles ist; und 

d) Versc^meizen des gmtannten Deddalattes 
(28) mh dem gemmnten zweiten Bestandtell eui 
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dl^eten Punl^n (44), wbBi die gemnnte 
Versdinr^zung b^ einer derartigen Ti^npera- 
ti^, daB yy^schnltte des genannten Dedd^^ 
(28) weich und l^egsam werdea und bd dnem 
d^artgen Druc^ stattfindet, c^B: 0 cHb 
germnnten Ab^hnltte des genannten dreldi- 
men^naten Dedd^attes (28) zi^anrunenbre- 
chm und an dnigm der Fasem des genannten 
faserigen zweiten Materials haften; If) n^reie- 
stens efnige der gerannten Offnungen Im 
genannten Oedd^att (28) mindestans teitw^Q 
often bleiben; und liQ das genannte loserlge 
zweite Material ungeschmolzen veriDleibt 



16 Revendicatlora 

1. Artide ^>sorbant (20) comportant une tootle de 
dessus permeable aux liqi^es, r6alts66 en un fQm 
thermoptastiqt^ perform (28)* une feullte de fond 
2Q „ tnperm^^e auxliquides (30) ayant une lacetour- 
n6e vers le v^tenienlt et §teuit r&ihie di leidhe feullle 
de des^ (28) et me couche soLS-iacente (32. 34) 
^yant une ^paisseur et 4tant, da pr6f6rence, per- 
meable aux fqLDdes, et mieux 6galermnt absor- 
ss bante, di^x)ste.entre ladite feuille da d^sus (28) 
et ladite feuine de fond (30). lacfite feuille de dessus 
^ant r6li6e par fudc^ k ladite couche 80i^-|acente 
34). dara lequel (edit arlide aii^oibant (20) est 
caract6ris6 en ce cpje lesdites surfaces retires indi- 
30 vidudl^ (44) p6n6trent dans la feuille de d^^is 
(28) 0t au moins dans une partie de l*6paisseur de 
teufite couchQ scuis-jacente (32, 34). sans p^ndtr^ 
. dans la face toum^e vers le vdtenrrent de lacDte 
(euilld de fond (30), et en ce que certaines, au 
35 mdns.desdites surfaces relites (44) m^nagent des 
structures ayant des passages de drainage pour 
tes fiquides qui pass^ k travers ladHe couche 
sous^acente (34). 

40 2. Artde absort>ant (20). selon la revendicatlon 1 
darvs lequel ladite couche sous-Jacente (32. 34) 
compbrte un 6!6ment choisi parnti le grcHif^ consti- 
tu6 : d*ur^ ftme absort>ante (32); dune couche de 
recueil fibreuse (34); dune ftme absort>ante (32) 
4$ ccKisfitude d*une couche de recueil sup^rieure 
ftbrojse (34). dans lequel tadite couche de recueil 
P4) est constitute cf au mdns certaines f bres syn- 
th^tiques; ou Vun des 6l6ments prte6dent8. dans 
lequel ledit 6l6ment est constitu6 dau moins ceiiai- 
60 ries fibres syntttdtiques. 

3. Artide absorbant (20) seton la revendicatlon 2 
ayant une ligne m^diane k^ttudinale (I), dans 
lequel tacBte couche sous-iacente (32« 34) conr^ 
65 porte une coudie de reoieil (34). et tedit artide 
absort>ant (20) est, en outre. caract6rte6 par au 
mdns rune des <mract6ri$tiques suivarrtes : 

une majority desdit^ fibres de ladite couche 
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de recu^] (34) est oiient^ dans la m§m8 
direc^bn g§n^e que la ligne mSdiana longi- 
tutfmaie (I), 

ladite cou^e de reoiefl (34) est oonstitx^e 5 
tfun tfesu non tiss6 entr^c6 par fiiage ; et 

tadrte coudte de recueO (34) est constitute 
d*au moins certaines fibres ayant un fin! sus- 
ceptible d'etre rm)uiil6 de fa^on permanente. io 



Artide absort>ant (20) selon la revendicafion 1 
ayant une Eigne mMiane longitudinale (Q. une zone 
centraie longitucfinale (46) d^poste (e long de et 
centr6e autour de ladite Eigne mtdiane Eongitudi- 
naEe (E), et des zones Eattrales longitudinates (48) 
srtu6es k l^exltrieur tattralement par rapport h 
Eadite zone centraie Eongitudinale (46). dans Eequel 
Eesdites surlaces relives (44) ont une forme, vue en 
plan, ctrculaire, et certaines desdites surfaces 
relives (44) jgtant relath^ment grandes (44a), et 
certaines 6tant relativement petites (44), Eesdites 
grandes sur^ces r^ttes (44a) ^nt dispos6es 
dans ladite zone centraie Eongitudinale (46) et Eesdi- 
tes petite surfaces relives (44) 6tant dispose 
dans lesdites zones tatdrales EongitiKfinates (48). 



6. 



7. 



Article abscxt^ant (20) selon ta revendicat'on 1. 
dar^ lec[uel Eadite feullle de dessus (28) a une pre- 
miere tenrtp6rature de fusion et lacfite couche sous- 
jacente (32, 34) comprer^ une bande oor^tu§e de 
fibres ayant une secorule ternptrature de fu^on qui 
est ^us 6lev6e que Eadite premise temperature de 
fu»on et ladite feuttie de dessus (28) est rente par 
fusion k Eadite couche sous-jacente (32, 34) dans 
des sur^ces discretes relites (44), ladite fusion 
ayant lieu k une tenrpdrature sltute en dessous de 
tadite seconde temperature de fusion de telle sorte 
que Eesdites fibres demeurent dans leur §tat initial, 
et Eadite fusion definit des ouvertures qui s'ttendent 
e travers ladite feuille de dessus (28) et au moins 
yne partie de E'tp^'sseur de Eadite couche sous- 
jacente (32, 34). 

ArticEe absorbent (20) selon la revendication 5, 
dans Eeque! ladite couche sous-jacente (32. 34) a 
une face toumte vers le corps et une face tournte 
vers Ee vdtement et Eesdites surfaces rdites (44) 
comportent une base disposte entre la face tour- 
nte vers Ee corps et Ea face tournte vers Ee vete- 
ment de ladite couche sous-jacente. des parois 
Eaterales constitute d*une partie- suptri^e et 
d*une partie inftrieure, dans lequ^ au moins Tune 
desdites parois lattrales ou E^fite base est murtie 
de passages de drainage dans iadrte couche sous- 
jacente. 

ArticEe absort>ant selon Ea revendicafion 2 ou 3, 
caracttr^e en ce que EadKe ftme absorbante com- 
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porta un mSange horragene ds fibr^ Mnr^xjrtant 
un pTGrrier groi4>8 de fibres raurtes, de ^b!e 
denier, hydrophil^ choices k par^r d*un groL^e 
comprenant des ilbtBS naturelles, d^ ilhT&& syn* 
metfqu^ ou des f tores de celtutc^e rtticultes, et un 
second groupe def cbres synthttlques plus Eongues, 
de denier plus &B/k: ledit second grcHipe de fibres 
constituent entre 5 et 20% en potds. de ladite kme 
absort>ante, et ladite &me absort>ante ayartt une 
der^e d*8u moins 0,09 gfar^, 

Une feutlle de dessis permtable aux liquids (28) 
pour un article absorbant (20). tadite feuille dejJes- 
&IS (28) ttant chotsie dans le groi^ constitute : 

un fibn perfort (23) ayant une face de dessojs 
et des fibr^ non eiasliques, hydrophiles r^n 
tissues (420 rentes k ta face de dessous dudit 
film p&fort (23) k faide d'un endievdtrement 
mtcanique; 

un film perfbrt (23) ayant une face de desous 
et des fibres non tl^^ques, hydrophiles, non 
tisstes (42*) constitutes d*un mattriau syntht- 
tique pc^yn^re, thermoplastique, fondu sur Ea 
Ibcb de dessous du film : ou 

un ftlni perfort (23) ayant une la<^ de dessous 
et une couche non tisste, fibreuse (42^ relit 
par fusion audit film perfort (23) en des jsolnts 
discrets de fixation lorsqu*au moins ledit film 
(23) ou ladite couche f ^euse (42") a ttt cfeins 
urie condition coitractte pour former un strati- 
fit tiastiquemerh extensible. 

Article al3Sort>ant (20) selon la revencfcation 1 dans 
Eequel Eadite foiille de dessus (28) prteente une 
^ce toumte vers le corps et une face toumte vers 
rdme, et ladite feuOle de dessus (28) est constitute 
d'un mattriau non tisst (42) formartt au nrtdns une 
partie de ladite face tournte vers Ee corps de Eadite 
feuille de dessus (28) et un film perfort en matttre 
plastique (23) formartt au moins une partie de ladite 
lace toumte vers Tdme de ladite feuille de dessus 
(28), dans EequeE ledit f3m est traitt k E*aide d'un ten* 
sioactif pour favoriser Ea permtabtlitt globale de 
Eadite feuille de dessus (28). 

Un proctdt de liaison de deux dtments permta- 
tH&s aux Piquides &un ar^de at3Sort>ant (20) situts 
face k face, dans lequel Fun desdits ^tments est 
cor^tut d*un film themmsplasttque perfort, tridi- 
mer^'onnel (23) qui peut servir en tant que fejille 
de dessus (28) pour ledit article absort>ant (20), 
ledit proctdt ttant caracttrist en ce qui! corrporte 
Ees ttapes suivantes : 

(a) on fourrdt un premier tltm^t permtable 
aux liquides constitut d'une feuille de dessus 
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(28) r^is§8 en un Urn tfiemujplastique per- - . ^ 

*for6 tmfinn©nsit»vt8l qia est cxjnstitu^ (fun pre- 
fTw©' mat6riau qui pr^sente une prem^re 
ternp^ture do fu^on. ledH prerr^er 61§nieni 
ayant une prerrt^re surf^e el une seconde e 
6urfa<^ ; 

(b) on fcHirnll un second ^§ntent perm^e 
aux Iquid^ consUtu6 d*un secomi mat^riau 
fibreux qiii pr6sente une seconde tenp6rature 
de fu^n qui est fiv& que tadits pre* 

mi^e temp6rature de fusion, ledft second 616- 
ment ayant une premise siffface el une 
seconde surface; 
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(c) on place ladHe f euille de dessia (28) face A 
feice avec tedil second 6!6menl de teOe sorte 
que ta seconde surface de ladHe fei^Ile de dee- 
sus (28) sort adjacenle & ladite {H-enra^re sur- 
face dudit second 6I6ment ;el ^ 

(d) on relie par fusion lac^e feuille de dessus 
(28) avec ledtt seoorwJ 6!&nent en des points 
discrets (44). ladrte fusion ayant lieu k une tem- 
.p6ratitfe telle que des partes de bdite feuine ss 
de dessus (28) devtennenl nK>lles et soupies el 

h une pression telle que : (i) Indites par^^ de 
ladite feuille de dessus trkfimer^onnelle (28) 
s'affalssent et viennent se fixer k certaines des 
fibres dudit second mat6riau fftyeux ; 00 
moins certaines desdites ouvertures m^- 
g6es dans ladite feuOle de dessi^ (28) restent 
au moins, partiellement ouvertes ; et (iii) ledit 
secotKl mat6riau f ibreia demeure rwn fdndu. 
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